MyHununajibHoe KazeHHOe 001eo0pa3oBaTe/ibHOE yUpekaeHHue
HoBoHukoJ/1aeBckas cpeHsisi 001eo0pasoBare/ibHasI KO/
Bbapa0Ounckoro paiiona HoBocubupckoii 0061actn

Paccmotpeno CornacoBaHo.

Ha 3acemanuu [IIMO Meroaucr: /Anexceesa C.C./
YUYUTEIICH TOUHBIX U €CTECTBEHHBIX JUCIUTUINH

[TpoTokomn ot 29.08.2025 Nel

PykoBoauTens: /Mouceenko P.®./
PaccMoTpeHo ¢ usmeHeHusIMu CormacoBaHO C U3MEHEHUSIMU.
Ha 3acemaguu [1IMO Metoaucr: /AnekceeBa C.C./

YUYHUTEJIeH TOUYHBIX U €CTCCTBEHHBIX TUCIUTUINH
[Iporokoin ot 22.06.2026 Ne5
PykoBoauTens: /Mowuceenko P.®./

Pabouas nporpamma
0 Y4eOHOMY KYypCy
«I'eomeTpus»
OCHOBHOI'0 00111er0 00pa3oBaHus
nas 7 - 9 kiaccoB

CocrTaBureab: Mouceenko P.®,
YUYHUTEJIb MATEMATHKH



MHOACHUTEJBbHAA 3AIINCKA

Pabouast mporpamMma no yyeOHoMy Kypcy «I'eomeTpusi» ocHOBHOro obmiero obpazoBanus it 7-9
ki1accoB (mamee — Pabouas mporpamma) paspaborana B coorBerctBur ¢ ®PI'OC OOO (mpukas
MunuctepctBa mnpocsemieHuss P® ot 31.05.2021r. Ne 287 «OO6 ytBepxkaeHun ¢eaepaibHOro
roCy/lapCTBEHHOI'O0 CTaHJapTa OCHOBHOTO o00miero ooOpa3oBaHus» (B pea. mpukaza MuHucCTepcTBa
npoceemieHust PO ot 18.06.2025r. Ne 467)), Ha ocHOBe (enepanbHOil paboueil mporpaMMbl OCHOBHOTO
obrmrero obpasoBanus mo ydebnomy kypcy "T'eomerpus” (mpuka3 MunuctepctBa mpocsemeHuss PO or
18.05.2023 Ne 370 "O6 yrBepxneHun (eaepanbHO 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O OOIETro
obpazoBanus" (B pea. npukaza MunuctepceTa nmpocseienus P® ot 10.11.2025r. Ne808)).

I'eomeTpuss Kak OJUH M3 OCHOBHBIX pa3ZciiOB IIKOJIBHOM MAaTeMaTHUKH, HMMEIOLIUN CBOEH LEJbIO
o0ecreynTh U3y4eHHe CBOMCTB U pa3MepoB (pUryp, X OTHOIICHUN U B3aUMHOE PAacMOJI0KEHHE, OMUPAETCS
Ha JIOTUYECKYIO, J0Ka3aTeIbHYI0 TUHHIO. L[eHHOCTh M3y4YeHUsl TeOMETPHH Ha YPOBHE OCHOBHOT'O OOIIEro
00pa30oBaHUs 3aKJIIOYAETCS B TOM, YTO OOyYarOUIMIiCs yYUTCS MPOBOAMUTH JOKa3aTelbHBIE PacCyKICHUS,
CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHS, JOKa3bIBaTh HCTUHHBIE YTBEPHKIECHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’KHBIM, TPOBOAUTH PACCYKIEHHUS «OT IPOTUBHOT0», OTINYATH CBOMCTBA OT MPU3HAKOB, POPMYIHUPOBATH
o0paTHBIE YTBEPKICHUS.

Bropoil nenpio n3ydeHust TeOMETpUH SIBISIETCS] UCTIOIb30BaHUE €€ KaK MHCTPYMEHTA MPH PelIeHUH Kak
MaTEMaTHUYECKUX, TaK W IPAKTHUYECKHUX 3a/]ad, BCTPEUAIOIIMXCS B peanbHON >ku3HHM. OOydarommiics
JOJKEH HAYYUThCS ONPENEIUTh T€OMETPHUYECKYI0 (Urypy, omucaTh CIIOBaMU JaHHBIA YepTEX WIH
PUCYHOK, HAaWTH IUIOINAAb 3€MEIBHOrO YYacTKa, PacCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO
kalbenst wnu Tpebyemble pa3Mepbl Tapaka A aBTOMOOWIS. OTOMY COOTBETCTBYET BTOpasd,
BBIUMCJIMTENbHAS JIMHUSA B HW3ydyeHUU reoMmeTpuu. llpum pemeHuM 3amad NpakTUYECKOrO XapakTepa
00y4aroIuicsl yYUTCSI CTPOUTHh MaTeMaTHUYECKHE MOJETH pealbHbIX XKU3HEHHBIX CHUTYallUil, IPOBOAUTH
BBIUMCJIEHHSI U OLICHUBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pe3yNbTaTa.

Kpaiine BakHO MOJUEPKUBATH CBA3U T'€OMETPUU C JIPYTMMH Y4€OHBIMH IMpEeIMETaMu, MOTHBHUPOBATH
UCTIONIB30BaTh OIPENETICHNS TEOMETPHUECKUX (HUTyp H TOHSITHH, JEMOHCTPHPOBATH MPHUMEHEHHE
MOJyYEHHBIX YMEHUN B (U3MKE W TeXHUKE. JTU CBS3W Hamboyiee SPKO BUIHBI B TemaxX «BekTopsiy,
«TpuroHOMETpHUYECKHE COOTHOIICHU», «Metoa koopauHaT» U «Teopema [Tudaropar.

YueOublii kypc «['eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIC  pPa3delbl  COACPKAHHUS:
«l'eomerpuueckre Gurypel U HX cBOWCTBa», «l3MepeHHE TeOMETpUYECKUX BEIUYMH», «JleKapTOBBI
KOOPAMHATHI Ha MJIOCKOCTHY, «BekTophl», «JIBukeHus maockoctny, «IIpeodpazoBanus mogo0us».

Ha n3ydenne yueOHOTO Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOTO 00IIIeT0 00pazoBaHus B 7-9 kiaccax
orBoauTcs 204 daca: B 7 kiacce — 68 yacoB (2 "aca B Hefieno), B 8 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 9 kitacce — 68 gacoB (2 Jaca B HEJEIIO).

Pabouas mporpaMma OpUEeHTHPOBAHA HAa HCIIOJIb30BaHUE YUYEOHUKA:

v Aranacsu JI.C., Byrysos B.®., Kagomues C.B. u apyrue. ['eomerpus, 7-9 kinaccel. AKIMOHEPHOE
obmiectBo «M3narensctBo «lIpocBemenuey.



COJAEPKAHUME YYEBHOI'O KYPCA
7 KJIACC

HavanbHble moHATHSA reomeTpun. Touka, psiMasi, OTPE30K, JIyd. Yrois. Buael yrios. Beprukanbasie u
CMexXHbIe Yribl. buccekrpuca yria. JIomanasi, MHOroyroiasHuk. IlapamiensHoCTh M IEPIEHAUKYISIPHOCTD
MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBa OCeBOM cUMMeETpHH. [IpuMepsl CHUMMETpUU B
OKPY’KAIOIIEM MHUDE.

OCHOBHBIE TIOCTPOEHHSA C TOMOIIBIO LHPKYJIs M JuHeilku. TpeyronbHuk. Beicota, Menuana,
OuccekTpuca, uX CBOMCTRBA.

PaBHOOE1pEHHBII U PaBHOCTOPOHHUH TPEYTroNIbHUKU. HepaBeHCTBO TPeyroybHUKA.

CBoiicTBa M IPU3HAKU PaBHOOEIPEHHOTO TPEyrojapHUKa. [Ipi3HaKy paBeHCTBA TPEYrOJbHUKOB.

CpoiicTBAa M NpHU3HAKW MapayiesNbHbIX MpsAMBIX. Cymma yIJoB TpeyrojbHUKAa. BHemHue yrisl
TPEYTrOJIbHUKA.

IIpsimoyronbHbI TpeyronbHUK. CBOWCTBO MeauaHbl NMPSMOYIOJIbHOIO TPEYroJbHUKA, MPOBEAEHHON K
runorenyse. llpu3Haku paBeHCTBA NPSMOYTOJBHBIX TPEYrOJBHUKOB. [IpAMOYroipHBI TPEYrOJbHHUK C
yriaoMm B 30°.

HepaBeHcTBa B reOMeTpHH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, Teopema O
OosbIIeM yrie U O0bIIel CTOPOHE TPeyrobHUKA. [lepneHuKyIsp U HaKIIOHHAS.

I'eomeTpuueckoe MecTO ToudeK. buccekTpuca yriaa ¥ CEpelUHHBIA INEPHNEHAMKYISP K OTPE3KYy Kak
reOMETPUUECKUE MECTAa TOYEK.

OKpy»XHOCTb M KpYI, XOpAa M AMAMETP, UX CBOMCTBA. B3aMMHOE pPAaCIONOXKEHHE OKPYKHOCTH U
npsimoi. KacarenbHasg M cekymas K OKpYKHOCTH. OKpYy>KHOCTb, BIIMCaHHas B yroj. BrnucaHHas u
ONMCAaHHAsA OKPYXKHOCTHU TPEYTOJIbHUKA.

8 KUIACC

UYereipéxyronbHuuku.  IlapamnenorpamMmM, ero mnpu3sHaku W cBoWcTBa.  YacTHble — ciydau
napajuieIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaapaT), UX MPU3HAKK U CBOWCTBA. Tparenus, paBHOOOKast
Tpamneuus, e€ CBOWCTBa U Npu3Haku. [IpsMoyronpHas Tpanenus.

Meron ynBoenuss wmenuansl. lleHTpanbHas cumMmerpus. Teopema @aneca W Teopema O
IIPONOPLMOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYToJbHUKA U Tpaneuuu. LIeHTp macc TpeyrojapHuKa.

[Tono6ue TpeyronbHUKOB, ko3¢ dunuent nonodus. Ilpuznaku nogodust TpeyroiabHUKOB. [Ipumenenue
000U TP PEIICHUH MPAKTUIESCKHX 3a/1a4.

CpoifctBa momaneir reomerpudeckux  Quryp. @DopMynbl  UIs  IUIOMAAM  TPEYrOJNbHUKA,
napajuiesorpamMmma, pom0a u tpanenun. OTHOIIEHHUE TUIOIAACH MOJ00OHBIX QUTYD.

Beruucnenue miomaaeil TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema Iludaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnn npakTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpOro yrja IpsMOYIOJbHOIO  TpeyroibHukKa. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue Gpyakmuu yrios B 30, 45 u 60°.

BrincanHbple M LEHTpajgbHBIE YIJIBI, YroJl MEXKIY KacaTeIbHOM M XOpAOW. YTIUIBI MEXAY XOpAaMH U
CEeKyIlMMHU. BrircaHHbIE ¥ ONMCAaHHBIE YETHIPEXYTOJIbHUKU. B3aMMHOE pacoIoKeHUe ABYX OKPYKHOCTEH.
Kacanwne okpyxnocteil. O0mume kacateabHble K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIbI
IIPUBEICHHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. PellleHHe NMpakTU4eCKUX 3a1ad ¢
MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpaszoBanue momoodwus. [1o106¥e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 poOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYILUX, TEOpeMa O
KBaJparTe KacaTeJIbHOM.

Bekrop, mimHa (MOIynb) BEKTOpa, COHANpaBJIEHHBbIE BEKTOPbI, MPOTUBOIMOJIOKHO HAalpaBICHHBIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpaluu Haja BekTopamu. Pasnoxenue
BEKTOpPAa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKalsipHOE IPOM3BEICHUE
BEKTOPOB, IPUMEHEHUE J1JIs1 HAX0XK/IEHUS IJIUH U YTJIOB.

JlexapToBbl KOOpIMHATBl Ha IUIOCKOCTU. YPaBHEHUS MPAMONM M OKPYKHOCTM B KOOpJIMHATax,
nepeceyeHre OKpyKHOCTE! U MpsAMbIX. MeTo ] KOOpAUHAT U €ro MIPUMEHEHHE.



IIpaBunpHbIE MHOTOYTOJIBHUKH. JUIMHA OKpY)KHOCTHU. ['panycHas u paauaHHas Mepa yIiia, BEIYACICHUE
JUIMH IyT OKpyKHOCTeH. Ilnomans kpyra, cekropa, CerMeHTa.

JIBuKeHHsI TUIOCKOCTM W BHYTPEHHHME CcUMMeETpudu Guryp (dJIeMeHTapHble MpEACTaBICHUS).
[TapamnensHsblil nepenoc. IoBopor.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
JINMUHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yIbTAaThl OCBOSHUS MPOrpaMMBbl yueOHOT0 Kypca «I eoMeTpus» XxapakTepu3yrOTCs:
1) naTpuoTHyecKoe BOCIUTAHUE:
MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSILIEMY POCCUHUCKONW MaTEeMAaTUKU, IEHHOCTHBIM OTHOILIEHHEM
K JIOCTH)KEHUSM POCCHUHCKMX MAaTEMATHUKOB U POCCHMCKOW MATEMATHYECKOW IIKOJbI, K HWCMIOJb30BAHHIO
9TUX JOCTHKECHHI B IPYTUX HayKax M MPUKIATHBIX cepax;
2) rpa:kaaHCcKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
TOTOBHOCTBIO K BBITIONHEHHUIO OOSI3aHHOCTEH Tpa)KIaHWHA U pPeaU3allud €ro TpaB, MPEICTaBICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHM, MIPOIEAYP TPAKIAHCKOTO
oO1miecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO ATHUECKUX MPOOIIeM, CBS3aHHBIX C
IIPAKTUYECKUM [PUMEHEHHEM JIOCTMKEHUN HayKH, OCO3HAHMEM BA)XHOCTH MOPAIbHO-3TUYECKHUX
MPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;
3) Tpy10BO€e BOCIIUTAHUE:
YCTaHOBKOM Ha AaKTMBHOE y4aCTHE€ B PELICHHM MPAKTUYECKUX 3a/1ad MATEMAaTUYECKON HaIpaBIEHHOCTH,
OCO3HAHHMEM BaXXHOCTH MaTeMaTUYeCKOro OOpa3oBaHMs HAa MPOTSKEHMHM BCEH JKU3HM MMl YCHEUIHOM
po(heCCHOHALHON JIEATEIBHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHAMBHUIYATLHOM TPAaeKTOPHUH OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEHH;
4) acTeTHYECKOE BOCIIUTAHHE:
CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY M ICTETHYECKOMY BOCIHPHSITHIO MaTEMaTHYECKHX OOBEKTOB, 3ajad,
pelIeHu, pacCyXI€HU, YMEHUIO BUIETh MATEMaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HeHHOCTH HAYYHOI0 MO3HAHUSA:
OpUEHTAIlel B MAESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOIIECTBA, TOHUMAHUEM MATEeMAaTHUYECKON HAyKH Kak
chepbl YeNOBEYECKON N1eATEIbHOCTH, 3TAOB €€ pPa3BUTHUA M 3HAYMMOCTH JUIS Pa3BUTUSA IMBHIM3AIINU,
OBJIQJICHUEM SI3bIKOM MAaTEMATHKH W MAaTEMaTHYECKOM KyJIbTYpOH Kak CpEeACTBOM IIO3HAHUSA MHPA,
OBJIQJICHUEM IPOCTEHIIMMU HaBBIKAMH UCCIIEIOBATENBCKOM JAESITENIbHOCTH;
6) ¢usnueckoe BocnuTaHUE, (POPMUPOBAHHME KYJIBTYPbI 3A0POBbS M IMOIHUOHAJBLHOI O
0J1aronoJryymsi:
TOTOBHOCTBIO NMPUMEHSATh MAaTE€MaTUYECKHE 3HAHMS B MHTEpPECAX CBOETO 30POBbS, BEACHHUS 310POBOIO
oOpa3a >Xu3HH (3M0pOBOE THUTaHHE, COATAHCHPOBAHHBIA PEXUM 3aHATHA W OTABIXA, pPETyJspHAs
¢uznyeckass aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBblKa pediexkcuu, MpU3HAHUEM CBOErO IpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eJIoBeKa;
7) 3K0JI0THYECKOe BOCTIUTAHME:
OpUEHTAIle Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHWHA IS PelIeHUs 3ajJad B OOJACTH COXPAHHOCTHU
OKPYKalIlle cpelpl, IUIAHUPOBAHUSA IIOCTYIIKOB W OLEHKM MX BO3MOXHBIX TOCIEACTBUNA JIA
OKPYXKAaroOIIe Cpenbl, OCO3HAHHEM TIJI00ANBLHOTO XapakTepa JKOJIOTHYECKUX Mpo0iieM U TyTed uX
pelueHus;
8) amanTanus K M3MEHAIIUMCS YCJIOBUSM COMAJIbHONW M IPUPOIHOI Cpeabl:
TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, MTOBBILICHUIO YPOBHS CBO€H KOMIIETEHTHOCTHU
4yepe3 MPaKTHYECKYIO NeATeIbHOCTh, B TOM YHUCJIE YMEHUE YUUThCA Yy JPYrHX JIIOJEH, MpUoOpeTaTh B
COBMECTHOM AESATENBHOCTH HOBBIE 3HAHUSI, HABBIKM 1 KOMIIETEHIIUU U3 ONBITA JPYIUX;
HEOOXOUMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAHUH, B TOM Yucie (HOPMYITHpPOBATH HJIEU, MOHSTHS,
TUnoTe3bl 00 O0BEeKTaX M SBJICHHUSIX, B TOM UHCJIE paHEee HEU3BECTHBIX, OCO3HABaTh Je(QUIUTHI
COOCTBEHHBIX 3HAHHW U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATh CTPECCOBYIO CHUTYAllMIO KaK BBI3OB,
TpeOyIOImMiA KOHTPMEpP, KOPPEKTHPOBATh NPUHUMAEMBIC PEIICHUS U JSUCTBUS, (OPMYIUPOBATH U
OLICHUBATh PUCKU U MOCJIECTBUSA, GOPMUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE yHUBEPCAJbHBbIE YUeOHbIE JeiicTBUS
Ba3oBble Jloruyeckue aeicTBUs:
® BBUIBIATH W XapaKTEPH30BaTh CYIIECCTBCHHBIC MPHU3HAKHM MAaTEeMaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOILICHUH MEXIy MOHATUAMH, (HPOPMYIUPOBATh ONpEAEICHHS MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIN
NpU3HAK KJacCH(pUKaLKU, OCHOBAHUS JUI1 0000IICHUS M CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3A;
® BOCIpPHUHUMATh, (HOPMYIUPOBATh U MPEOOPa30BBIBATh CY)KICHHS: YTBEPIUTEIbHbIC U OTPULIATEIbHBIE,
€IMHUYHBIC, YaCTHBIE W O0IIHe, YCIIOBHBIE;
® BBIIBIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYHs B (akTax, NaHHBIX,
HAOJIOACHUSAX U YTBEPXKICHMAX, TMpeajaraTb KpUTEpUH JJIs BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;
e JleJaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M WHAYKTUBHBIX YMO3AKIIIOUCHHH,
YMO3aKJIOUEHUH 110 aHAJIOTHH;
e pa30upaTrh JOKA3aTENbCTBA MATEMaTHYECKUX YTBEPKICHHHA (MIPSMbIE W OT MPOTHBHOTO), MPOBOJIUTH
CaMOCTOSITEJIbHO HECJIOKHBIE OKa3aTeNbCTBA MaTeMaTHMYECKUX (DaKTOB, BBICTpaUBATh apryMEHTAIMIO,
NPUBOJIUTH IPHUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
e BBHIOMpATH CIIOCOO pemieHus yaeOHOH 3a1aul (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHS, BHIOUPATH
Haun0oJiee MOAXOAIMUN ¢ yYETOM CaMOCTOSITEIbHO BBIJICIEHHBIX KPUTEPHEB).
Ba3oBble uccienoBareibckme 1eiCTBUS:
® JICIIOJIB30BaTh BOIIPOCHI KAaK HCCIIEOBATEIbCKUNA MHCTPYMEHT IO3HaHUS, (OPMYIUpPOBATh BOIPOCHI,
¢ukcupyoomue MNpoTUBOpPEUnE, MpoOJIEMy, CaMOCTOATENBHO YCTAaHABIMBATh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;
® [POBOAMTH IO CAMOCTOSITENILHO COCTaBICHHOMY IIJJaHY HECJOXKHBI SKCIIEPUMEHT, HeOoblIoe
UCCJIEIOBAaHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEW MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEHl OOBEKTOB
MEXy COOOH;
® CaMOCTOSTENBHO (POpMyIUpPOBaTh 0OOOIEHUS U BBIBOJBI 110 Pe3yibTaTaM IPOBEIEHHOIO HAOIIOACHHUS,
MCCIICIOBaHMSI, OLICHUBATH JJOCTOBEPHOCTH MOJYYSHHBIX PE3YJIbTaTOB, BBIBOJIOB M 0000IICHHIA;
® [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLECCa, a TAKXKE BBIIBUTATH MPEIIOI0KEHUS O €r0 Pa3BUTUU
B HOBBIX YCJIOBUSIX.
Padora ¢ undopmanmei:
® BBIBIATh HEAOCTATOUYHOCTh M HM30BITOYHOCTh MH(POpPMALMU, JAaHHBIX, HEOOXOAMMBIX IJIsl pEIICHUs
3aJjauu;
e BBHIOWpATh, AHATU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIUIO PA3IMYHBIX BHIOB
U GopM IpeCTaBICHUS;
e BbpIOMpaTh (popMmy mpenactaBieHHs HHGOPMALMKM U WUIIOCTPUPOBATh pEIIaeMble 33Jaud CXEMaMH,
auarpaMMaMu, HHOU TpauKoi U X KOMOMHAIUSIMU;
® OLEHMBATh HAA&KHOCTh HMH(OpPMAUMM MO  KPUTEPHUAM, MPEIJIOKEHHBIM  y4YUTENEeM  HWIU
c(hOpMyIHPOBAHHBIM CAMOCTOSITENBHO.
KoMMyHuKaTHBHBIEC YHHBepcaabHble y4eOHble JeiicTBUSA:
® BOCHpPHUHUMATh U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHUAMHU M LENSIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MMCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 10
XOJy pelIeHus 3a7aui, KOMMEHTUPOBATh MOJYyYeHHBINH pe3yibTaT;
® B X0/¢ OOCYXIEHHUs 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEeMbI, MPOOJEMBI, peraeMoit
3a/aud, BBICKAa3blBaTh WJCH, HALCJICHHbIE HA TIOHCK pELICHHS, COINOCTAaBIATH CBOM CYXICHUS C
CYXJIEHUSIMH JPYIMX YYaCTHUKOB JIMaJIora, OOHapyXUBaTh pa3IMuue U CXOACTBO MO3HULUH, B KOPPEKTHON
dbopMme hopMynTupOBaTH PA3HOTIACHS, CBOM BO3PAKECHHUS;
® [PEACTaBJIATh PE3yJbTaThl PELICHUS 3a7aul, SKCIIEPUMEHTA, UCCIIE0BAaHUs, IPOEKTa, CAMOCTOSTEIBHO
BbIOHpaTh (opMaT BBICTYIJICHHS C YUETOM 3a7a4 MPE3eHTALUN U 0COOCHHOCTEH ayTuTOPUH;
e [OHMMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHIUBHUIYaJbHOW palbOTHI MpH PELICHUU
y4eOHBIX MaTeMaTHUECKUX 3a]a4;
® TMPUHUMATH IIEJIb COBMECTHOW JEATENBHOCTH, IUIAHHUPOBATH OPTaHMU3ANUI0 COBMECTHOW paboTHI,
pacrpenenaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ybTaT paboThl, 0000I1aTh MHEHHUS
HECKOJIBKHX JIFOJICH;



® yYacTBOBAaTh B I'PYMIOBBIX Gopmax paboThl (0OCYXIeHHS, OOMEH MHEHUSMU, MO3TOBBIC IITYPMBI H
JIpyrue), BBIMOIHATH CBOIO YacTh paOOThl U KOOPAMHHPOBATH CBOW JEHUCTBUS C JPYTUMU YICHAMH
KOMaH/Ibl, OIICHUBATh KaueCTBO CBOErO BKIJaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YY4aCTHUKAaMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1elCTBHS

Camoopranu3anus:

® CaMOCTOSITENIbHO COCTaBIISATH IUIAH, AJITOPUTM pEIICHUs 3aJa4yu (WM €ro 4acTh), BBIOUpATh CHOCO0
pelieHrss ¢ Y4ETOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh H
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTE/VIEKT:

e BJaJETh crioco0aMu caMOIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ysibTaTa PEeIIeHUs MaTeMaTHYeCKOM
3a/1a4u;

® TpPEIBUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEUICHUU 3a7aud, BHOCUTH KOPPEKTUBHI B
JESITEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAMICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yabTaTa ICSATEIBHOCTH MOCTABICHHOW IIENIM M YCIOBUSM, OOBICHSTH
OPUYUHBI JOCTHKEHUS WIM HEAOCTUKEHUS 1IeJH, HaXOJIUTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY

OIIBITY.
NPEJMETHBIE PE3YJIbTATbBI

K koniy o0ydenus B 7 Kiaacce o0yJaromuiics MOIyYUT CIETYIOLIIE TPEIMETHbBIE PE3yIbTaThI:

Pacnio3HaBaTh H3yueHHBIE TeOMETpUYECKHe (UIypbl, OINpenensaTh HMX B3aUMHOE pacIOJIOXKEHUE,
n300pakaTh TeOMETpUUECKUE (PUTYpPBI, BBIMOIHATh YEPTEKHU 110 YCIOBHIO 33a1auu. MI3MepsaTh NUHEHHbIE U
YIJIOBBIE BEJIMYUHBL. Penate 3a1a4u Ha BBIYUCICHUE IIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jenath TpyOyl0 OLICHKY JMHEWHBIX M YIJIOBBIX BEJIWYHMH INPEIMETOB B PEalbHOM >KHU3HH, Pa3MepoOB
IPUPOAHBIX 00BEKTOB. Pa3nnyare pa3mepsl 3TUX 00BEKTOB IO NOPSIAKY BEINYHHBL.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a]1a4aM.

ITonp30BaTbCs MNpPU3HAKAMM PAaBEHCTBA TPEYrOJBHUKOB, HCIIOJIb30BAaTh IIPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB NP PEIICHUH 3a/1a4.

IIpoBOAUTE JOrMYECKUE PACCYKICHHUSA C UCIIOJIBb30BAHUEM IT'€OMETPUYECKUX TEOPEM.

ITonp30BaTbCs NpHU3HAKAMU PABEHCTBA INPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEAMAHBI,
IIPOBEJEHHON K THIIOTEHY3€ NPSIMOYTOJIbHOIO TPEYrOJIbHUKA, B PEIICHUY I€OMETPUYECKUX 3aa4.

OmnpenensaTe NapauieIbHOCTh NPSMBIX C IOMOIIBIO YIJIOB, KOTOpBbIE 00pa3yeT C HUMH CEKyIIas.
OnpenensaTs napaiebHOCTb MPAMBIX C IOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSAMOM 10
TOYEK APYrOH MPSMOM.

Pemate 3amaun Ha KieTyaToi Oymare.

[TpoBOIUTH BBIYUCICHHUS W HAaXOAWTh YUCIIOBBIE W OYKBEHHBIC 3HAYCHHS YTIIOB B T€OMETPHYECKHX
3a7ladyaXx C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHMKOB W MHOTOYIOJBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPU NEPECEUEHUH JABYX MapajuIeIbHBIX NPAMBIX ceKyllel. PemaTe nmpakTuueckue 3aaadu
Ha HAXO0KJECHUE YTJIOB.

Bnanerp mNOHATHEM T€OMETPUUECKOIO MECTa TOYEK. YMETh OIpeNensTh OUCCEKTpUCY YIiia u
CEPEIMHHBIN NEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

®opMynHpoBaTh ONPEIEIICHUs OKPYKHOCTU U KpyTra, XOpAbl U JUaMeTpa OKPYKHOCTH, MOJIb30BATHCS
MX CBOMCTBaMH. YMETh IIPUMEHAThH 3TH CBOMCTBA IIPU PEIICHUH 3aa4.

Bnanerp moHATHEM ONMCAaHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOAWThb €€ ILEHTP.
[Tonb3oBaThest pakTaMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYTOJbHUKA MIEPECEKAIOTCS B OAHOM TOUKE, U O
TOM, YTO CEpEIMHHBIEC NEPIEHIUKYIISAPBI K CTOPOHAM TPEYroJbHUKA EPECEKAOTCS B OJHON TOUKE.

Bnaners NMOHATHEM KacaTeNIbHOM K OKPY)KHOCTH, IIOJIB30BATHCS TEOPEMON O MEPHEHAMKYISIPHOCTH
KacaTeJIbHOU U pajuyca, IPOBEIEHHOTO K TOUKE KacaHusl.

ITonp30BaThCsl MPOCTENIIMMY T€OMETPUUECKUMHU HEPABEHCTBAMHU, IOHUMATh UX MIPAKTUYECKUHI CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C IIOMOILBIO LUPKYJIS U IMHEHKH.

K koH1y 00yueHus B 8 kiacce 00y4aromuiics MoJIyduT CIEAYIOINE IPEIMETHBIEC PE3YIbTAThI:

PacriozHaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, II0JIb30BAThCSI UX CBOMCTBAMU IIPU
pELIEHUH T€OMETPUUECKUX 3a/1au.

[TpumeHsTH CBOMCTBA TOUKH NIEPECEUECHUsI MEIMaH TPEYrojibHUKa (LIEHTpa Macc) B peIICHUH 3ajau.



BraneTts nonsitreM cpelHeN JIMHUM TPEYTrOJbHUKA U Tpaleln, IPUMEHATh X CBOMCTBA MPU PELICHUU
reomerpuueckux 3anad. [lons3oBarbcs Teopemoit Paneca U TEOPEMOU O MPONOPLUUOHAIBHBIX OTPE3KAX,
MIPUMEHSATD X I PEUICHUS IPAKTUYECKUX 3aa4.

[TpumeHsTh NpU3HAKK TOJO0US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tons3oBatbest Teopemoit [Iudaropa mist pemieHus reOMETPUUECKUX U MpakTUYeckux 3anad. CTpoOUTh
MaT€MaTUYECKY0 MOJEIb B IPAKTUYECKUX 3a7a4aX, CaMOCTOSTENIBHO JENaTh YEpTEK U HAXOAUTh
COOTBETCTBYIOIIUE JIJINHBIL.

Bragers MOHATHAMU CHUHYCA, KOCHHYCAa W TAaHIE€HCA OCTPOrO yIja IMPsSMOYTOJIbHOIO TPEYTrOJIbHUKA.
[Tos1p30BaTECS STUMHU MOHATUSAMH ISl PEIICHUS IPAKTUYECKUX 3a4a4.

Beruucnarte (pa3auuHbIME CHIOCOOAMH) IJIOMIAb TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJIBHBIX (UTYD
(monp3ysich, rae HEOOXOAMMO, KaJIbKyIATOpoM). lIpuMeHATH mMoyyeHHblE YMEHHUS B HPAKTUYECKHX
3a/1a4ax.

Bnaners NOHATHAMM BIMCAHHOTO U LIEHTPAJIIBHOTO YIJIA, MCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX,
yriaax Mexay XOpJaMHy (CEKYIMMHU) U yIJle MEXIy KacaTeJIbHOW U XOpAOH IIPU pEIIeHUH T'€OMETPUIECKUX
3az1ad.

Brnagers  NOHATHEM  ONMCAHHOIO  YETBIPEXYIOJBHHUKA, IPUMEHATH  CBOWCTBA  OIMCAHHOIO
YETBIPEXYTOJIBHUKA [TPU PELICHUH 3a/1a4.

IIpuMeHsATh MOy4YeHHbIE 3HAaHUS HA NIPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIIH IS 3a]1a4 pEeaIbHON
KHU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYMUCICHUS C IMPUMEHEHHEM IOA00UsS M TPUTOHOMETPHH
(monb3yAch, Iie He00X0UMO, KAIBKYJIATOPOM).

K koH1y 00ydeHus B 9 kiaacce o0y4aromuiics MOIyYUT CIEIYIOLUE TPEIMETHbIE PE3YyIbTaThI:

3HaTh TPUTOHOMETPHUUYECKUE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C MX MMOMOIIBIO Pa3UYHBIC 3JIEMEHTHI
IPSMOYTOJIBHOTO TPEYrojbHHUKa («pelIeHHe MPSAMOYTOJbHBIX TPEyrojdbHUKOB»). HaxonuTs (¢ moMousio
KaJbKYJISITOPA) IUTMHBI U YTJIBI U HETaOIMYHBIX 3HAYSHUH.

[Tonp3oBatbess (opMynaMu TpPUBEIAEHUS M OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXIAECTBOM UL
HAaXO0KJCHUs COOTHOLIEHNUN MEXKIy TPUTOHOMETPUYECKUMHU BEINYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAX0XKIEHUS Pa3IMYHbIX 3JIEMEHTOB TPEYrOJIbHUKA
(«peleHue TpeyroJbHUKOBY), IPUMEHATH UX MPU PELICHUH T€OMETPUUYECKUX 3a/1a4.

Brnaners moHsTHsAMM IpeoOpa3oBaHHs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX (uUryp.
[Tonp30BaTbest CBOMCTBAMU NOJOOUS IPOU3BOIBHBIX (PUTYP, YMETh BBIYHCIATH JUTUHBI M HAXOIUTH YTIIBI Y
noJo0HbIX ¢uryp. [IpuMeHsaTh cBOMCTBA MOAOOMS B MPAKTHUECKUX 3aJadyaX. YMETh NPUBOAUTH NPUMEPHI
NOJJOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

Ilosb30BaTbCA TEOpEMaMH O NPOU3BEIECHUHM OTPE3KOB XOPA, O NPOU3BENCHUM OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaThCsl BEKTOpaMH, NOHUMATh MX TF€OMETPUYECKMA U (PU3UUECKUH CMBICH, NMPUMEHATh HX B
pEIIeHUH TeOMETPUYECKUX U (pu3ndeckux 3anad. [IpuMeHsTh CKalspHOE MPOU3BENECHHUE BEKTOPOB IS
HaXO0XJI€HUs JUIMH U YIJIOB.

Ilosp30BaTbCA METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHATh €r0 B PELICHUU T€OMETPUYECKUX H
IIPAKTUYECKHX 3a]ad.

Bnaners NOHATUSAMHU NPAaBUIBHOTO MHOTOYI'OJIbHHMKA, JUIMHBI OKPYXKHOCTH, JUIMHBI IYTH OKPY’KHOCTH U
paZiiaHHOM MeEpBI YIJla, yMETh BBIYMCIATH IUIOUIA/b Kpyra U ero yacteil. [[pumMeHsaTh noayyeHHbIE YMEHUS
B IIPAKTUYECKHX 3a7a4ax.

Haxonuth ocu (MM LEHTPHI) CUMMETpUU (UTYp, TPUMEHSATHh JBUKEHHS IJIOCKOCTH B MPOCTEHIINX
CIIy4asix.

IIpuMeHsATh MOy4YeHHbIE 3HAHUS HA NIPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJIEIIH IS 3a1a4 peaabHON
XKHU3HU ¥ IPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHS C MPUMEHEHHEM IMON00UsS U TPUTOHOMETPHUECKUX
bysKIuii (MoIB3ysCh, TAE HEOOXOIUMO, KATBKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
HaumeHoBaHU Koaun4yecTBO yacosn JesATe1bHOCTD
Ne JJIeKTPOHHBIE
o/ € pa3esioB U B K n XapakTepucTUKa (ndpoBbIe) YUYHMTEJISl C Y4€eTOM
cer OHTPO aKTH N
TeM p p OCHOBHBIX BH/10B P paboueii mporpaMMbl
n 0 JIbHBbIE yeckKue o0pa3zoBaTejibH
NMPOrpaMMbl AeITeJIbHOCTH BOCIIMTAHMS
padoThI padoThI ble pecypchol
®opMynupoBaTh  OCHOBHBIE YcranaBnmBarh
MMOHSITUS u OHpejleJIeHI/IH JOBEPUTCIBHBIC OTHOIICHUSA
MCEXK, HUTCJIEM U
Pacno3znaBath W3y4YEHHBIE A Y
00yJaromumucs,
reOMETPUYECKHUE ¢burypsi, CTI0COGCTRYIOMIIX
OIPCACIEITh 150:¢ B3aMMHOC IO3UTUBHOMY BOCIIPHSATHIO
pacmoJIOKEHHUE,  BBINOJIHATH Y4aIUMHUCS;
4epTEeX IO YCIOBHIO 3aJayu. “Ogy"‘ﬂa“’ obysatomyxcs
) COOJIIOaaTh Ha OKC
[TpoBoauTH MpOCTEUIINE A P
OGIlIerI/IHHTLIe HOPMBbI
HOCTpocHUA € IIOMOLIBIO HOBEIEHHs, IPABUIAMU
MUPKYJIA " JIMHCUKHU. OOLEHUS CO CTAPLIUMU
Namepsrtsb JIMHENHEIE U (yuuTensiMu) u CBEPCTHUKAMU
. yTJIOBbBIE BEJIMYNHBI (obysatouymics);
HpOCTeI/IIJ_II/Ie FEOMETDIUCCKIX - NPpUBJICKAaTh BHUMAaHHUE
TCOMETPUYCCKH p oOygaromuxcs K 00cyxaaeMon
& QUIypHI 1 X MPAKTUYECKUX o0bekToB. | bubnmoreka Ha ypoke HidopMaIHI,
cBOHCTEA 15 1 Ornpenensth «Ha rnazy | [HOK AKTUBU3AIHH TI03HABATEIBHOM
Maue eHl;Ie pa3Mepbl peasibHbIX 00BbeKTOB, | https://m.edsoo.r | AesrenbHOCTH 00yYAOMIMXCS;
p NPOBOAMTH TPYOyIO OlICHKY ux | U/7f415e2e HEHIHMAPOBATE 00yatomuxcs
ICOMCTPHUUYCCKHU K 00CYXJIEHHIO,
pa3MepoB. Pemiath 3agauu Ha
X BCIIMYUH BBICKA3bIBAHUIO CBOCT'O
BBIYUCJICHUE JJIMH OTPE3KOB U MHEHUS1, BHIPAGOTKE CBOET0
BeJIMYUH  yrioB.  Pemath OTHOUIEHHUS TI0 TIOBOTY
3a1aun Ha B3aUMHOE TOITy4aeMOi Ha ypoke
PaCIIONIOKEHHE COIIMAJIBHO 3HAYUMOM
nHbopmanmu;
r€OMETPUUECKHUX dburyp.
MPUBJICKATL BHUMAHUC
IlpoBoauth  KiaccupuKaLmio 00yyaronuxcs K 1IeHHOCTHOMY
YTJIOB, BBIYUCIISATh JIMHEHHBIC aCTIEKTY M3y4aeMBbIX Ha YPOKE
u YIJIOBBIE BEJINYMHEI, SIBJICHUM, IOHATUH, IPUEMOB
MIPOBOJIUTH HEOOXOANUMBIE
JIOKa3aTelIbHbIE PACCYKICHHUS.
3HaKOMHUTbCA C  HUCTOpUEH
pa3BUTHUSI TEOMETPHH.
TpeyronbHUKI 18 1 Pacno3naBate mapel paBHBIX | bubnmoteka
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TPEYTOJIbHUKOB Ha T'OTOBBIX
gyepTekax (¢ yKazaHUEeM

LIOK
https://m.edsoo.r

MIPU3HAKOB). BeiBomuts | U/7f415e2e

CJIEJICTBUS (paBeHCTB

COOTBETCTBYIOILIUX

JJIEMEHTOB) M3  PABEHCTB

TPEYTrOJIbHUKOB.

dopMyIHpOBaTH

OTpe/ieNICHUsI:

OCTPOYTOJIBHOTO,

TYIOYTOJILHOTO,

MIPSIMOYT OJIBHOTO,

PaBHOOEIPEHHOTO,

PaBHOCTOPOHHETO

TPEYroJbHUKOB; OMCCEKTPHCHI,

BBICOTHI, Me1aHbl

TPEYTOJIbHUKA; CEPEIUHHOIO

NEpIEeHIUKYJIIsApa OTpEe3Ka;

nepuMeTpa TPEYroJIbHUKA.

@opMyIMpOBATh CBOWCTBA U

IIPU3HAKK  pPaBHOOEAPEHHOIO

TPEYTOJIbHUKA. Crpouth

YepTeXH, pelaTbh 3aJadu C

IIOMOUIbIO HaXO0XJIEHUs

PaBHBIX TPEYTrOJIbHUKOB.

[IpumensaTs [IpU3HAKU

paBEeHCTBA  IPSAMOYTOJBHBIX

TPEYrOJIbHUKOB B  3ajJlayax.

Hcnone3oBath UG poBsIe

pecypcsl s MCCIEIOBAHUSA

CBOWCTB H3YydaeMbIX (Uryp.

3HaKOMHUTbCA C  HUCTOpUEH

pa3BUTHS FEOMETPHH.
[TapannenpHbie opwyipoBaT HOWHHE | BuGimorexa ;’OC;:HETB:JI;I:SS; OTHOLICHHUSI
psIMbIE, CyMMa TTapaJLICIIbHAIX HPAMBIX, [HOK Memzll)y YUHTENEM U
YIIOB 15 HaXOJUTh MPaKTUYECKUE https:/m.edsoo.r S —

npuMepsl. M3ydars cBOKMCTBa CIIOCOGCTRYIOMINX
TPEyroJbHUKA u/7f415e2e yiomt

yIIIOB, 0Opa3oBaHHBIX TIPH

MMO3UTUBHOMY BOCIHPUATHUIO
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IIEPECEUEHUN  NapaICIIbHBIX
npsAMBIX cexymier. [IpoBoauTh

JI0Ka3aTelbCTBa
napasuieIbHOCTH JBYX
MpSIMBIX C TOMOILBIO YIJIOB,
00pa30BaHHBIX npu

IIEPECEYCHUN ITUX MPAMBIX
TPETbEH NpAMOU. Brrauciars
CyMMYy YIJIOB TPEYIOJIbHUKA U
MHoOroyrojapHuka. Haxonute
YHUCIIOBBIE M OYKBEHHbIE
3HA4YCHUS YIJIOB B
TCOMETPUYECKUX 3aJadax ¢
HCIIOIIb30BAaHUEM TEOPEM O
CyMME€ YIJIOB TPEYrOJBHUKA U
MHOI'OYI'OJIbHUKA.
3HAKOMUTBCSI C  HUCTOpHUEH
pa3BUTUSA TEOMETPUH.

OKpy>KHOCTb U
KpYT.
['eomerpuuecku
€ MIOCTPOEHUS

16

DopMyITUpPOBATH
OIpECNICHUsI:  OKPY)KHOCTH,
XOp/bl, IuameTpa u
KAacaTeJIbHOW K OKPYKHOCTH.
Nzyuats ux CBOICTBA,
IIPU3HAKU, CTPOUTH YEPTEXKH.
HccnenoBath, B TOM YHUCIE
UCIIONB3Ys 1upoBbIe
pecypchl: OKPYXHOCTb,
BIIUCAHHYIO B YIOJ; LEHTP
OKPY’XHOCTH, BIHCAaHHOH B
yIoJI; PpPaBEHCTBO OTPE3KOB
KacaTenabHbIX. lcrosb30BaTh
METOJ I'MT s
JI0OKa3aTenbCcTBa TEOPEM O
nepeceueHun OuccexkTpuc
YTJIOB TpeyroilbHUKA u
CepEeIUHHBIX
MEePIEHIUKYIISPOB K
CTOPOHAaM TpEYrojbHUKAa C

bubnuoreka
LIOK
https://m.edsoo0.r
u/7f415e2e

YYaIIAMHUCS;

noOyXaaTh 00y4arouuxcs
coOroIaTh Ha YpOKe
0O0IIeNpUHATHIE HOPMBI
TMOBCACHUA, IpaBUIaMU
0O0IIeHNS CO CTapIINMHU
(yuuTensMH) ¥ CBEpPCTHUKAMHU
(oOyvaroumucs);
IMPUBJICKaTb BHUMAHHE
oOyJaromuxcs K
o0cyXxaeMoi Ha ypoke
nH(OPMaINY, aKTHBU3ALUH
M03HABaTENBHOM
JIeSITEIPHOCTH 00yJaroIuXCs;
WMHULMAPOBATH
00y4JaroIuxcs K
00CyXIeHUIO,
BBICKa3bIBAHUIO CBOETO
MHEHUsI, BBIPAOOTKE CBOETO
OTHOUIEHUSI 1O TIOBOY
[I0JIy4aeMOH Ha ypoKe
COIMAIBHO 3HAYMMOM
nHpOpMAaINK;

NPUBIICKaTh BHUMaHHE
00yJaroIuxcs K
LIEeHHOCTHOMY aCHEKTY
N3y4aeMbIX Ha ypoKe
ABJICHUH, IOHATHH, IPUEMOB
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nomouisto I'MT. OBnaneBatb
MOHATHAMM  BIIMCAHHOM W
ONMCAHHOU OKpY’KHOCTEN
TPEYrOJIbHUKA, HaxXOoJUTh
LEHTPBl AITUX OKPYKHOCTEH.
Pematbs OocHOBHBIE 3a1auu Ha
[IOCTPOCHUE: yIJIa, DPABHOIO

JTaHHOMY; CEPEIMHHOTO
MEPIIEHANKYIIApA JaHHOTO
OTpE3Ka; IIPSIMOH,

MPOXOIAIIEH Yepe3 ITaHHYIO
TOYKY U MNEPHEHIUKYISIPHOU

JTAaHHOM MPSMOI;
OMCCEKTPUCHl JTaHHOTO YIJIa;
TPEYTrOJIbHUKOB 10
pa3IuUHBIM JIIEMEHTAM.

3HAKOMUTBCSI C  UCTOpHEH
Pa3sBUTHUA TCOMCTPHUU.

Pemrate 3agaun Ha

bubnuoreka
IloBTOpEHue, [IOBTOPEHUE, 10K
| e | NS00
7Y P u/7t415e2¢
Kypca.
OBIIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPO'PAMME
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8 KJIACC

HaumenoBanue
pa3iesioB U TeM
MpOorpamMMbl

YeThIpEXYroJbHUK
"

Bcer
0

13

KoanuyecTBo 4acoB

KonTpo
JIbHbIE
padoThbI

IpakTn4
ecKue
padoThbI

XapakTepucTuka
OCHOBHBIX BH/10B
AeATeIbHOCTH

N3o00pakaTh 1 HAXOIUTH Ha
yeprexax
YeThIPEXYTOIBHUKU PA3HBIX
BUJIOB WM UX DJCMEHTEHI.
DopmMyIUpPOBATH
OTIpEEIICHUS:
napasuienorpamma,
psIMOYTOJIbHUKa, pomOa,
KBaJpaTa, Tpamneunuu,
paBHOOOKOM Tpaneuuy,
MPSIMOYTOJIBHOM Tparenuu.
Jloxa3bIBaTh u
HCIIOJIb30BaTh npu
pelIeHnH 3a/1a4 IPU3HAKHU U
CBOMCTBA:
napasuienorpamma,
MpsIMOYTOJIbHUKA, pomOa,
KBajipaTa, Tpaneuuy,
paBHOOOKOM Tpamnenuu,
MIPSAIMOYT'OJIBHOM TpaIeluu.
IIpumeHsaTs METOJ
YABOEHUS MeIuaHbI
TPEYrOJbHUKA.
Hcnonp3oBath  mu¢poBbIe
pecypcsl Ui UCCIIEA0BAHUS
CBOMCTB M3y4aeMbIX (UTYP.
3HAKOMUTBCS C HUCTOpUEH
pa3BUTHS TEOMETPHH.

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmnorexa IHOK
https://m.edsoo.ru/7f
417e18

Teopema daneca u
TeopemMa o
MPONOPLUOHAIBHEI
X OTpe3Kax,

14

IIpoBOaUTE IOCTPOEHHUS C
MIOMOIBID  IUPKYJIA U
JINHEMKHA C HCIOJIb30BAHUE
TEOPEMBI ®daneca u

but6mmoreka [IOK
https://m.edsoo.ru/7f
417e18

JlesITEILHOCTDH
yuureis padoueit
NPorpaMMbl
BOCIIMTAHUS

VYcranaBnuBarthb
JIOBEPUTEIbHBIC
OTHOULICHUS MEXIY
YUYHUTEIIEM U
o0ygaromuMucs,
CHOCOOCTBYIOIINX
MO3UTHBHOMY BOCITPUSITHIO
y4aIuMuCs;

OOy 1aTh 00yUJaIOIUXCS
co0JII0/1aTh Ha ypoKe
00IIeNIPHHATEIE HOPMBI
MOBE/ICHHUSI, TIPABUIAMHU
00IIeHNs CO CTapIINMHU
(yauTensamn) u
CBEPCTHUKaMU
(oOyuatormmmucs);
MPUBJIEKATh BHUMAaHHE
00yJarOInXCsl K
00CyX/1aeMOi Ha ypOKe
nHpOpMAaIHH,
AKTHBH3AI[IH
MO03HABaTEIbHOM
JIeSITEIbHOCTH
00yJaroIUXCS;
WHUOHUUPOBATh
o0yJaromuxcs K
00CYXICHUIO,
BBICKa3bIBAHUIO CBOETO
MHEHHUS, BBIPADOTKE CBOErO
OTHOUICHUSI [0 TIOBOJY
MOJIy4aeMOH Ha ypoke
COLMAJIBHO 3HAYUMOM
nH(pOpMAIHH;
MMPUBJICKaTb BHUMAHNE
oOyJaromuxcs K
LEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypOKe
SIBJICHUH, TIOHSTHH,
IIPUEMOB



https://m.edsoo.ru/7f417e18
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noao0HbBIE
TPEYrOJIbHUKU

TEOPEMBI 0
MPONOPIUOHAIBHBIX
OTpE3Kax, CTPOHUTH
YEeTBEPTHIN
MIPONOPLUMOHAIBHBIN
OTpE30K. [IpoBoauTh
JI0Ka3aTeJIbCTBO TOrO, 4YTO
Me€IUaHbI TpEyroJbHUKA
MEPECEKaTCd B OJHOM
TOYKE, U HAXOOUThb CBS3b C
LIEHTPOM MaccC, HaxOJIWTh
OTHOLIEHUE, B KOTOPOM
MEJIUaHbl JIEJATCA TOYKOU
ux nepeceuenus. Haxoaurp
MOJOOHBIE  TPEYTrOJILHUKHU
Ha TOTOBBIX 4YEpTEkKaAX C
yKa3aHuEeM
COOTBETCTBYIOIIUX
MIPU3HAKOB noxoous.
Pemate 3a71a4u Ha
MOI00HBIE TPEYTOJBHUKU C
IIOMOILIBIO
CaMOCTOSITEJIBHOTO
IIOCTPOCHHSI UYEPTEXKEU U
HAaxO0XKJIECHUS MO1I00HBIX
TPEYTrOJIbHUKOB.
[IpoBoauTh nOKa3aTENBCTBA
c HCIIOJIb30BAaHUEM
MIPU3HAKOB noxoous.
Jloka3piBaTh TpU MpHU3HAKA
nogo0usi  TPEeyroJIbHUKOB.
[IpumeHsATs  mOJy4YEeHHBIE
3HaHUSA  TPU  PELICHUHU
r€OMETPUYECKUX u
MIPAaKTUYECKUX 3a1ad.
3HAKOMHUTBCA C HCTOpUEH
pa3BUTUSA TEOMETPHH.

ITomane.

15

OBnazeBaTh TMEPBUYHBIMU

but6mmoreka [JOK

YcranaBiauBaTh




Haxoxnenue
mIomaaei
TPEYTrOJIbBHUKOB 1
MHOT'OYTOJIbHBIX
¢buryp. [Tnomaan
Mo100HBIX (UTyp

IIpEICTaBICHUSIMU 00
o0Imeil Teopuu IUIOMIAAH
(Meps1),  (opMynHpOBaTH

CBOWCTBA TUTOIIAIH,
BBUSICHSTh WX HATJISIHBIN
CMBICIL. BoiBoauTH
hopMyITBI TJIOIIA TN
napasienorpamma,

TPEYroNIbHUKA,  TpaIelnuu
u3  dopmynsl  momAIN

NPSIMOYTOJIBHUKA
(xBagpara). BreiBoiuTh
hopmyIbI TJIOTIA TN
BBIITYKJIOT'O

YETBIPEXYTOJBHUKA  4Yepe3
JMaroHalli M Yroj MeXIy
HUMU. HaxoauTs miomaau
¢buryp, n300paxEHHBIX Ha
KJIETYATOM Oymare,
UCTONB30BaTh  pa3dueHue
¢buryppl Ha YacTH W
noctpauBaHue. Pa30upats
OpUMEpPBHl  MCIIOJIB30BaAHUS

BCIIOMOTaTeIbHOM

Iom@aau ISl  pelIeHUs
r€OMETPUYECKUX 3aj1ad4.
Haxoanth IUTIOIIA TN
MO00HBIX buryp.
Berancaars TUIOIIA N
Ppa3IMYHBIX

MHOTOYT OJIbHBIX ¢buryp.
Pemrate 3a1aun Ha

IIOIIAAh C TMPAKTHYCCKUM
COZICpIKaHHEM.

https://m.edsoo.ru/7f
417e18

Teopema
[Tudaropa u
Hayasia
TPUTOHOMETPUU

Jloka3pIBaTh TEOpEMY
[Mudaropa, wucnoab30BaTh
eé B INPaKTUYECKHUX
BBIUHCIICHUSIX.

bu6nunorexa LIOK
https://m.edsoo.ru/7f
417e18

JIOBEpHUTEIbHBIC
OTHOUICHUSA MCKIY
YUHTEIEM
00yJaroImuMucs,
CHOCOOCTBYIOIMINX
MTO3UTHBHOMY BOCIIPUSITHIO
yYJyamuMucs;

moOyX1aTh 00YJarOITIXCS
co0JII0/1aTh Ha YpOKe
OO0IIEeNPUHSATHIE HOPMBI
TIOBENICHUSI, TPABUIAMHU
OOIIEHNS CO CTAPIIUMHU
(yauTensmn) u
CBEPCTHUKAMU
(oOyuatormmmucs);
MMPUBJICKaTb BHUMAHNE
oOyJaromuxcs K
o0cyx1aeMoi Ha ypoke
nHpopmarmu,
AKTHBU3ALUH
[I03HABATEIbHOU
JEATEITbHOCTH
00yJaroIuxCs;
WHHLMAPOBATh
00yJaroImuxcs K
00CyXICHUIO,
BBICKa3bIBAHUIO CBOETO
MHEHHS, BEIpabOTKE CBOETO
OTHOILCHUS 1O TIOBOY
[I0JIy4aeMOH Ha ypoKe
COILIMAJILHO 3HAYMMON
nHpOpMAaINH;
NPUBJIEKAaTh BHUMAHHE
o0yJaroImuxcs K
LIEHHOCTHOMY aCIIEKTY
U3y4aeMBbIX Ha ypOKe
SIBICHUH, TIOHATHH,
PUEMOB



https://m.edsoo.ru/7f417e18
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DopMyIHpOBaATH
OIIpEeACIICHUS
TPUTOHOMETPUUECKHUX
¢byHKIMH ocTporo yria,
IIPOBEPSTh ux
KOPPEKTHOCTb.  BpIBOIUTH
TPUTOHOMETPUUECKHE
COOTHOLIEHUS B
MPSIMOYT OJIBHOM
TPEYrOJIbHUKE.
Hccnenosats cooTHOMIEHUS
MEXAy  CTOpOHamu B
IIPSIMOYT OJIBHBIX
TPEYroJbHUKAX C yIJIaMH B
45° m 45°, 30° m 60°.
Hcnonb3oBath  hopmMyisl
IIPUBENCHUA U OCHOBHOE

TPUTOHOMETPUUYECKOE
TOXKECTBO IS
HaXO0XXJICHHUS COOTHOIICHUM
MEXITY

TPUTOHOMETPUUYECKUMU
byHKISIMU pa3INYHBIX
oCcTpbIX yrioB. [IpuMeHATH
MOJIYYEHHbIE  3HAHUS WU
YMEHMSI TOpU  pelIeHUU
MPaKTUYECKUX 3a/1a4.
3HAKOMHUTbCA C HCTOpUEH
pa3BUTHUSI TEOMETPHH.

VYTIibl B OKPY>KHOCTH.

Bnucanueie u
OIMMCaHHBIC
YEeTHIPEXYTOJIbHUKHU.
KacarensHbIC K
OKPYKHOCTH.
Kacanue
OKPY’KHOCTEHN

13

DopMyIIUPOBATH OCHOBHBIE
ONPEAEIIECHUS, CBA3aHHbBIE C

yriamMu B Kpyre
(BMCaHHBIN yrod,
LEHTPaJIbHBIN yroin).
Haxonutsb BITUCAHHBIE

yIJIbl, OMNUparouIfecs Ha
OIHY AOYry, BBIUUCIITH
YTJIbI C TOMOUIBIO TEOPEMBI

bu6nmmnorexa LIOK
https://m.edsoo.ru/7f
417e18
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0 BIIMCAHHBIX yriax,
TEOPEMBl O  BIIMCAHHOM
YEeTBIPEX YT OJIBHUKE,

TEOPEMBI O LEHTPAJIbHOM
yrie. WccnenoBatb, B TOM
4yucCIIe c ITOMOILIBIO
U(PPOBBIX pecypcos,
BIIMCAHHBIE U OIMCAHHBIC
YETBIPEX YT OJIbBHUKH,

BBIBOJUTb HX CBOWCTBA HU
npusHaku.  Mcronb3oBath
9TU CBOWCTBA MU IIPU3HAKU
IIpY PELIECHUH 3a/1a4.

Pemiate 3aJa4n Ha
ToBTopeHIe MMOBTOPCHHE, bubnuoreka [JOK
6 p ’ . 4 WwUIrocTpupyromue sz | https://m.edsoo.ru/7f
00001IeHne 3HaHU]
MEXTY pazmuuabiME | 417e18
4acTAMH Kypca.
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME
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9 KJIACC

N HaumeHoOBaH KonuuecTBo yacoB 3 JesiTeIbHOCTH
° JIEKTPOHHBI
/ ne pasaesion Mpakt XapakTepucTHKAa OCHOBHBIX €KTPO ¢ YUYHTEJS C
n u¢poBbie .
u TeM Beer  Konrpo o BHJ/IOB 1€ATEJIbHOCTH (undpp ) y4eToM padoueii
I 0 JIbHBbIE o0pa3oBaTe/ibHbIE
NMPOrpamMMmblI p e CVDOLI NMPOrpamMMblI
paooThbl paﬁoTbI pecyp BOCIIUTAHHUSA
OcBauBaTh NMOHATHE NPEOOPA3OBAHUS YcraHaBuBaTh
nonobusi. HccrnemoBaTh OTHOIICHHE AOBEPUTCIILHBIC
) OTHOLICHUSA MCIKAY
JUHEHHBIX 3JEMEHTOB (GuUryp Mpu yamTeneM I
npeoOpa3oBaHUH noxoous. 0ByuaromIMICs,
TTpeo6pasosanu Haxomute mnpumepbl mnojgolus B CI0COGCTBYIOMIIX
OKpYyXKaroleu JIEUCTBUTEIBHOCTH. TIO3UTHBHOMY
€ nozoous. Py Bu6nuoreka IIOK BOCTIDHATHIO
BriBoauts METPUUYECKHUE
Mertpuieckue 17 1 https://m.edsoo.ru/7f4la | yuamumucs;
COOTHOIICHUS  MEXKIYy OTpe3KaMH
COOTHOUICHUS B 12c no0yKaath
OKPYKHOCTH XOpA, CEeKyIIHX M KacaTelbHBIX C oGyuaromIXCs
UCIIOJIb30BAHUEM BIHICAHHBIX YTJIOB H COOITIO/IATE Ha YPOKe
MOJOOHBIX TPEYroJbHUKOB. Pemrath oOmenpuHsTEE
reOMETPUUECKHUE 3a/1aud U 3aJlayu U3 HOPMBI MOBC/ICHIA,
) npaBujiaMu 06IIIGHI/I$I
peabHOM XKHU3HU C HCIOJIb30BaAaHUEM
CO CTapIIMMU
N0JJOOHBIX TPEYTOJHLHUKOB. (yunTensMu) n
dopmyaupoBaTh oTipejiesieHre CBEPCTHHKAMU
NPaBUITBHBIX MHOTOYT'OJIbHUKOB, (0byarommmcs);
MMPUBJICKATH
HAXOIUTh ux JJIEMEHTHI.
BHHUMAHUC
[IpaBuibHBIE ITonp30BaTbCsi  MOHSTUEM  JJIMHBI 0ByHAIOIIXCA K
MHOTOYTOJIEHUK OKPYXHOCTH, BBEJIEHHBIM c 06cyXk1aeMoii Ha
u. Jnuna ITOMOIIIBIO MpaBUIbHBIX bu6mmoreka [IOK ypoke unpopmanuu,
OKPY>KHOCTH 1 11 1 MHOTOYTOJIbHHKOB, ompenensTh | https://m.edsoo.ru/7f41la | AKTHMBM3ALMM
12C IIO3HaBaTCIbHOU
TUIOMIA/Ib KpyTa. quciio [, JUIMHY AYTH U paguaHHYIO CATCIBHOCTH
Brruncnenue Mmepy yrna. [IpoBoauTh mepexojn ot 0By HAIOMIIXCSE;
Ioniaaen palraHHON MEpbI yIiia K IpaayCHOM MHHUIMHPOBATH
u HaoOopoT. OmnpenensTs IUIONIAb 00yJaroImuxcs K
Kpyra. BwiBoguth Qopmynsl (B 00CYXKICHHIO,
o o BBICKAa3bIBAHHU IO
TpaayCHON M paJuaHHON Mepe) s
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JUIMH YT, IJIOHIaAeii CEeKTOpOB U
CEerMEHTOB. BpIUMCIATE  MUIOmANN
¢uryp, BKIIOYAIOMIMX  SJIEMEHTHI
okpyxHOocTH  (kpyra). Haxonuts
IJIOMAAM B 3aJadax  peaJbHOU
KHU3HH.

Tpuronomerpu
1. Teopembl
KOCHHYCOB U
CHHYCOB.
Pemenue
TPEYTrOJIbHUKOB

14

DopMynHMpoBaTh OIIPEACIICHUS
TPUTOHOMETPUYECKHUX byHKIMI
TYNBIX U OPSIMBIX YIJIOB. BBIBOIUTH
TEOpEMY KOCHHYCOB W  TEOpEMY
CHHYCOB (C paaMycoM OMHCAHHOM
OKpY)XHOCTH). BbIBOnUTH (hopMyIibl
I BBIUMCIIEHHS IDIOMIafeH c
HCIIOJIb30BaHUEM TEOpeM
TpuroHoMerpuu (opmyna miomagn
TPEYrojbHUKA Yepe3 JBE CTOPOHBI U
yroi  Mexay HuMmH, (dopmyna
IUIOLIAIA YETBIPEXYTOJIbBHUKA 4Yepe3
€ro JIMaroHaju U yrojl MEeXJIy HUMH).
Pemwars  TpeyrosbHuku.  Pemars
IIPAKTUYECKHE 3a1a4u, CBOJAIINEC K
HAXO0XJICHUIO Pa3IMYHBIX 3JIEMEHTOB
TPEYTrOJIbHHKA.

bubmuorexa [IOK

https://m.edsoo.ru/7f41a

12c

BexTops!

Hcnonp3oBaTh BEKTOPbI KaK
HaIpaBJIEHHbIE OTPE3KH, UCCIIE0BATh
reoOMEeTpUYecKuil (IepemMenieHne) u
buzndecKuit (cuita) CMBICJTBI
BEKTOPOB. 3HaThb OIpeeIeHUs
CyMMBI M  Pa3HOCTH  BEKTOPOB,
YMHOXEHHUSI BEKTOpa Ha  4YHCIIO,
UCCIIEN0BaTh  I€OMETPUYECKUH U
(bu3nUeCKUil CMBICIIBI ATUX ONEPAIUi.
Pemate reomerpuueckue 3amadd C

bu6nuorexa [IOK

https://m.edsoo.ru/7f41a

12c

CBOETO MHEHUS,
BEIpabOTKE CBOETO
OTHOUIECHUS TIO
MOBOJY MOIy4aeMOon
Ha ypOKe COLIMAIbHO
3HAYMMON
nHpoOpMaIy;
MIPUBJIEKATH
BHUMaHHE
oOyJaromuxcs K
LEHHOCTHOMY
aCIIEKTy M3y4aeMbIX
Ha ypOKe€ SIBJICHUH,
HOHATHUH, IPUEMOB
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HCI0JIb30BAHUEM BEKTOPOB.
PackimagpiBaTh  BEKTOp 1O ABYM
HEKOJUIMHEAPHBIM BEKTOpaM.
Hcnonp3oBaTh CKaJIsIpHOE
IIPOM3BEJICHHE BEKTOPOB, BBIBOJWTH
€ro OCHOBHBIE CBOMCTBA. BplunciATh
CyMMY, pPa3HOCTb U  CKaJIIPHOE
IIPOU3BEICHHE BEKTOPOB B
KoopauHatax. [IpuMeHATs ckasgpHOE
IIPOU3BEICHUE I HAXOXKACHUS IUH
Y yTJIOB.

JlekapToBBI
KOOPJMHATHI
Ha TUIOCKOCTH

OcBauBaTh MOHATUE MPSMOYTOJIBHOU
CHUCTEMBl KOOPIWHAT, JIEKapTOBBIX
KOOpJAUHAT TOYKH. BriBoauTh
ypaBHEHUE TIPSIMON M OKPYKHOCTH.
BeigenaTe 1monHBIM  KBagpar IS
HaXOXJACHUS IEHTpa U paaguyca
OKPY)KHOCTH 10 €€ YypaBHEHHIO.
Pemate 3amaum Ha HaXOXOCHHE
TOUYEK TMEpPEeceueHus MpsIMbIX U
OKpPYXKHOCTEH C TMOMOIIBIO METOoJa
KoopauHat. Mcnonb30BaTh CBOMCTBA
YIJI0BOTO KO3 UIIMEHTa TPSIMOI
npu peneHun 3ajad, JUIS
onpeaeIeHus pacnooKeHus
npsMoi. [IpuMeHAT KOOpAMHATHI
IpU  PEUICHUH TEOMETPUYECKUX U
MPaKTUYECKUX 3aaad, IS
MOCTPOECHUS MaTeMaTHUEeCKUX
MOJIeNIEN pealbHbIX 3a7ad  («MEeToJ
koopauHat»). Ilomp3oBaTbes — AJIA
MMOCTPOCHUS 51 HCCIIEIOBAHUI
I (HPOBLIMHU pecypcamMu.

bubnuorexa LIOK
https://m.edsoo.ru/7f41a
12c
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3HAKOMUTBCA C HCTOpUEN pa3BUTHUSA
T€OMETPHH.

JBrxeHus
TJTIOCKOCTH

Pa3bupats npumepsl,
WUTIOCTPUPYIOIINE TOHATHS
JnBrxkeHus. PopMynupoBaTh
OIpEENICHUs IapAJIEIBbHOTO
HepeHoca, I0BOPOTa U 0CEBOI
CUMMETpPUHU. BBIBOOUTH X CBOMCTBA,
HaXOJUThb HEMO/ABM)KHbIE TOUKH.
HaxoauTtb HEHTpBI U OCH CUMMETPUI
npocteimux guryp. [lpumensats
napajuIeNIbHbIN IEPEHOC U
CUMMETPHIO NP PEUICHUH
reOMeTPUYECKUX 3a]a4 (pa3oupaTh
npumMepsl). Mcnonb3oBath s
IIOCTPOEHHUS U UCCIIEJOBAHUM

11U POBBIE PECYPCHI.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
12c

[ToBTOpEHUE,
00001IeHHE,
cHucTeMaTH3aI]
WSl 3HAHUH

OnepupoBaTh HOHATUAMH: (Urypa,
TOYKa, npsiMas, yrou,
MHOT'OYT'OJIbHUK, PaBHOOEIPEHHbIH U
PaBHOCTOPOHHUN

TPEYroJIbHUKH, PSIMOYTOJIbHBIH
TPEYroJbHUK, MeAHaHa, OuccekTpuca
U BBICOTA TPEYTOJIbHUKA,
napajuiesiorpamm, pomo,
NpPSMOYTOJIbHUK, KBajapaT, Tpamelus;
OKPY’KHOCTb, KacaTeJlbHas;
paBeHCTBO M mopobue  uryp,
TPEYroJbHUKOB; NapajyIeIbHOCTh U
NEePIEHAUKYISAPHOCTh TPAMBIX, YToOJl
MEXIy  NpSIMBIMH, CUMMETpHUs
OTHOCHUTEIIFHO TOYKH U MPSIMOW;
JUIMHA, PACCTOSHUE, BEIMYMHA YIJa,

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a
12c
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momaab, nepumerp. Kcnosb3oBarh
dbopMyInbl: mepuUMeTpa M IUIOIMIAIU

MHOI'0YroJIbHUKOB, JJIMHBI
OKPYXXHOCTH M IUIOLIaTU  Kpyra,
00BéMa HIPSIMOYTOJIBHOTO
napasJiesienunea. OnepupoBatb

HNOHATUSMM: TIPSIMOYTOJIbHAsL CUCTEMA
KOOpJIMHAT, BEKTOp; HCIOJIb30BATh
9TH TOHATUSA [JJIsl TPEJCTaBICHUS
JAHHBIX W peUleHMs 3aJady, B TOM
quCle U3  JpYrux  y4eOHbIX
npenMeroB. Pemarts 3amaum Ha
NOBTOPEHHE OCHOBHBIX  IOHSTHH,

WJUTIOCTPALIMEIO CBs3eH MEXIY
paSJ'II/I'-IHI)IMI/I qacTsIMHn Kypca.
Breibupate MeTon IS perieHHs
3a1a4H. Pemmratn 3a7a49n u3

OBCEIHEBHOU KU3HHU.

OBLLEE
KOJIMUECTBO
YACOB IO
TTIPOTPAMME

68




MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI

7 KJIACC

Kon IIpoBepsieMble npeaAMeTHbIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHOM 00pa30BaTe/1bHOM IPOrpaMMbl OCHOBHOI'0O 0011Ier0
NpoBePSIEeMOro
o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
Pacrio3HaBaTh u3ydeHHBIE TE€OMETPUYECKHE (QUIyphl, ONPENeNiaTh HX B3aUMHOE paCIOJIOKEHUE, H300pakaTh
6.1 reoMeTpuueckue (Urypbl, BHIIOJHATh YEPTEKH M0 YCIOBUIO 3a/1aud. VI3MepsATh JIMHEWHbIE U YIJIOBble BEIUYMHBI. PemaTh
3a/1a4M Ha BBIYMCIICHHUE JIJIMH OTPE3KOB U BEJIMUUH YIJIOB
6.9 HenaTb rpy0yt0 OLICHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B PEAbHOM JKU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB.
' PaznuuaTh pazMepbl 3THX 00BEKTOB MO MOPSIIKY BETUUYNHBI
6.3 CTpouTh 4epTeXn K FTEOMETPUUECKUM 3a/1a4am
6.4 [lonp3oBaTbcss MpHU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, MCIIONB30BaTh MPU3HAKW U CBOMCTBA pPaBHOOEIPEHHBIX
' TPEYTrOJIbHUKOB IPU PEIIECHUH 3a1a4
6.5 IIpoBOAUTE TOTMYECKUE PACCYKACHUS C UCIOJIBb30BAHUEM I'€OMETPHUYECKUX TEOPEM
6.6 [lonb30BaThcs MpU3HAKaMH PaBEHCTBA MPSAMOYIOJIbHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEUaHbl, IPOBEAEHHON K THIIOTEHY3€E
' IIPSIMOYT'OJIBHOI'O TPEYTOJIBHUKA, B PEILICHUU T€OMETPUYECKUX 3a]1a4
6.7 OmnpenensTh MapaUIETbHOCTh MPSMBIX C TOMOINBIO YIJIOB, KOTOpble o00pazyer ¢ HUMM cekymas. OmnpenensTs
' [IapaJUIEILHOCTD MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OAHOU MPSMOM 0 TOYEK APYroH IpsiMOu
6.8 Pemats 3a1aun Ha kieTyaTon Oymare
[IpoBOIUTH BBIUMCIEHUS W HAXOAUTb YHUCJIOBblE M OYKBEHHbIE 3HAUYEHUS YIJIOB B TE€OMETPUYECKHX 3aJadax C
6.9 UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHHUKOB, CBOMCTB yIJIOB, 0Opa30BaHHBIX IpPU MEpEeCceUEeHUU

ABYX IapalJICJIbHBIX IIPAMBIX CCKyHIefI. Pematsp IMPAKTUYCCKUEC 3a1a4i Ha HAXOXKACHUE YI'TIOB




Brnanets noHsTHEM r€OMETPUUECKOTO MECTA TOYEK. Y METh ONPEAEIIATh OMCCEKTPUCY YIila U CEPEANHHBIN MEPIEHAUKYIISIP K

010 OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK
6.11 DopMyIMpOBaTh OINPEIAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JuUaMeTpa OKPYKHOCTH, IOJIb30BaThbCA UX CBOWCTBAMM.
' YMeTb NpUMEHSTh 3TH CBOMCTBA MU PEIICHUH 3a7a4
BnageTth moHsTHEM OMMCAHHOI OKOJIO TPEYroJbHUKA OKPY>KHOCTH, YMETh HaxoauTh €€ neHtp. [lonb3oBatbes ¢akrtamu o
6.12 TOM, 4TO OMCCEKTPHUCHI YTJIOB TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOU TOYKE, U O TOM, YTO CEPEANHHBIC NMEPIEHIUKYISPHI K
CTOpPOHAM TPEYTOJIbHHUKA MEPECeKaroTCsl B OTHON TOUKE
6.13 Brnagets nonsiTueM KacaTelbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOI O MEPIEHIUKYISIPHOCTH KacaTeJIbHOU U paaunyca,
. HpOBG}IéHHOFO K TOYKE€ KaCaHHuA
6.14 [Tonp30BaThCs MPOCTENIIMMU T€OMETPUYECKMMH HEPABEHCTBAMU, IIOHUMATh UX IPAKTHYECKUI CMBICIT
6.15 IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOEHUS € TOMOILBIO LIUPKYJIS U TMHEHKH
8 KIIACC
Kon N .
IIpoBepsiemble nMpeMeTHbIE Pe3yIbTAThl OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO 00111ero
NpoBepsieMoOro
o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpust
6 1 Pacmo3naBaTte OCHOBHEIC BHbI T-IGTI)Ipéxyl"OJ'II)HI/IKOB, UX DJJEMEHTHI, IIOJIB30BAaTLCA HX CBOMCTBaAMH npru peUICHUHN
' reOMETPUYECKHX 3a7a4
6.2 [IpuMeHsTh CBOMCTBA TOYKHU NIEPECEUEHHS MEIMAH TPEYroJbHUKA (LIEHTpa Macc) B PELICHNH 3aa4
6.3 Brnaners nmonsTHEeM cpelHell TMHUM TPEeYroJIbHUKA U Tpaleluy, IPUMEHITh UX CBOWCTBA NMPHU PELICHUH T€OMETPHUECKUX

3aga4d. Iloap3oBaThes TCOpeMOI‘/'I daneca u TCOpCMOﬁ O IIPOINOPHHUOHAJIBHBIX OTPE3KaX, INPHUMCHATH HX IJIA PCHICHUA




MPaKTUYCCKHUX 3aJjaqd

6.4 [TpuMeHsTh MPU3HAKH MTO00US TPEYTrOJLHUKOB B PEIICHUN T€OMETPUIECCKUX 3a/1a4
65 [Tonb3oBatbes Teopemoit Iludaropa mias pemieHus TEOMETPUUECKUX U MPAKTUYECKHX 3anad. CTpOUTh MAaTeMaTHYECKYIO
' MOJIeJIb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO Je1aTh YepTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI
6.6 BnageTtr MOHATHUSMU CHHYCa, KOCHHYCa W TaHT'€HCA OCTPOTO yrja MPsIMOYTOJIBHOTO TpeyrojbHuKa. [lonb30BaThes 3TUMHU
' MOHATUSMH ISl pEHICHUS MTPAKTUUYECKUX 33724
67 Boeruucnsate (paznuyHbIME CITOCOOAMM) TUIOIIAAL TPEYrOJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (GUTyp (TMOJB3YSACh, TIE
' HE00X0IMMO, KAUTBKYJIATOPOM). [IpUMEHSTE MOTyYeHHBIE YMEHHUS B TPAKTUICCKHX 3aa9ax
6. Bnagetp MOHATHUSAMU BIOUCAHHOTO W IEHTPAJIBHOTO YTIiia, HMCIOJB30BATh TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXITy
' XopaaMu (CEKYIIMMU) U YTIIe MEXKY KacaTeIbHOU U XOPI0H MPU PEHICHUH reéOMETPUICCKIX 3a1a9
6.9 BrnageTp MoHATHEM OMMCAHHOTO YETHIPEXYTOIBHUKA, PUMEHSITH CBOWCTBA OMHMCAHHOTO YETHIPEXYTOJIbHHUKA MPU PEUICHUH
' 3a/1a4y
[IpuMeHsTh TONyYEHHBIE 3HAHWS Ha TMPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJAENW s 3aJad peanbHON >KU3HU U
6.10 MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM IMOJ00MS M TPUTOHOMETPHH (IOJIb3YACh, T/ie HE0OXOIUMO,
KaJIBKYJIATOPOM )
9 KJIACC
Kon . .
IIpoBepsieMble mpeIMeTHbIE pPe3yJIbTATHI OCBOECHHSI OCHOBHON 00pa30BaTe/ibHON MPOrpaMMbl OCHOBHOIO 00111€r0
NpoBepPsIEMOro 0BpazoBanus
pe3yJibTara
6 I'eomerpus
6.1 3HaTh TPUTOHOMETpPUUECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAUTH C MX MOMOILIBI0 PA3IUYHBIC 3JIEMEHTHI MPSIMOYTOJIBHOTO




TPCYrOJIbHUKA (((pCH_ICHI/IC MMPAMOYTOJIBHBIX TpeyTOJILHI/IKOB>>). Haxoauts (C INOMOIIBIO KaJ'IBKyJBITOpa) JJIMHBI U YTJIBL JJIA

HETAOIUYHBIX 3HAUECHHUH

[Tonb3oBatbes popmynamu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXIAECTBOM JJII HAXOXIAECHHUS COOTHOIIECHUMN

0.2 MCXKAY TPUTOHOMETPUUCCKUMU BCIIMYMHAMU
6.3 Hcnonp3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB [IJISi HAXOXKJICHHUS PA3IMYHBIX JJIEMEHTOB TPEYrolbHUKA («pelIeHHe
' TPEYTOJIBHUKOBY), MPUMEHSTh UX MPH PEIICHUN T€OMETPUUECKUX 3314
Brnagers mnossTHSMH TpeoOpa3oBaHMs IMOAOOUS, COOTBETCTBEHHBIX JJIEMEHTOB TMOA00HBIX ¢uryp. Iloms3oBaThes
6.4 CBOWCTBaMH MOJ00US MPOU3BOJILHBIX (DUTYP, YMETh BBIYHMCIIATH JIUHBI U HAXOJUTH YIIIbl Yy MOAOOHBIX Guryp. [IpumeHsTH
CBOICTBA MOAOOUS B MPAKTUYECKUX 3a/1a4aX. Y METh MPUBOIUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPYKAIOIIEM MUPE
6.5 [onwp30BaThCst TEOPEMaMu O TIPOU3BEICHUM OTPE3KOB XOP/I, O MPOU3BEICHHH OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM
6.6 [lonb3oBaTbcs BEKTOpaMH, MOHMMATh HMX TE€OMETPUYECKUH W (PU3UYECKUIl CMBICT, NPUMEHATh HMX B pPELICHUH
. TCOMCTPUUCCKHUX U (1)I/I3I/I‘-I€CKI/IX 3a41a4. HpI/IMeHHTB CKaJIApHOC MPOU3BCACHUC BCKTOPOB I HAXOXKICHUA JJIMH U YI'JIOB
6.7 [Tonb30BaThbCs METOIOM KOOPAMHAT HA IIOCKOCTH, MPUMEHSTh €r0 B PEUICHUH TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4
6.8 Brnanets MOHATHSIMH MPAaBHIBHOTO MHOTOYTOJIBHHKA, [UTHHBI OKPYXHOCTH, JJIMHBI JYT'H OKPYXHOCTH W PaJlMaHHON MephI
. yria, yMETb BBIYUCIIATD IJIOMAAb Kpyra U €ro qacTeH. HpI/IMeHSITI) IIOJIYYCHHBIC YMCHUS B ITPAKTUYCCKUX 3aaadax
6.9 HaxonuTh ocH Wiy HEHTPBl CAMMETPHUU (QUTYD, TPUMEHSTDH ABMXKEHHS IIIOCKOCTH B IIPOCTEHIIINX CITydasx
[IpuMmeHsTh TONyYEHHBIE 3HAHWS Ha TMPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJAENW s 3a/Jad peanbHON >KU3HU U
6.10 MPOBOJIUTH COOTBETCTBYIOIIME BBHIYHCICHUS C MPUMEHEHHEM IMOJIO0US U TPUTOHOMETPUYECKUX (PYHKIUU (TOIB3YACh, TIIE

HE00X0JIMMO, KaJIbKYJIATOPOM)




IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomeTpus

6.1 Havanbable moHaTus reoMmerpuu. Touka, mpsmasi, OTpe3OK, Jiyd. Yros. Buasl yrioB. BepTukanbHble WU CMEXKHBIEC YIIBL
' buccexrpuca yrna. Jlomanas, MHOroyronsHuK. [lapamielbHOCTE ¥ IEPIEHAUKYJIIPHOCTD IIPSIMBIX

6.2 Cummertpuunsble ¢purypsl. OCHOBHbIE CBOWCTBA OCEBOM CUMMETpUHU. [IprMepbl CUMMETpPHH B OKpY’KaroIIeM MHUpe

6.3 OCHOBHBIE IOCTPOEHHUS C MOMOLIBIO LUPKYJIS U InHEHKHU. TpeyronpHuk. Bricota, Meuana, OuccekTpuca, ux CBOMcTBa

6.4 PaBHOOe1peHHBIN U paBHOCTOPOHHUIN TpeyroyibHUKH. HepaBeHCTBO TpeyroiabHUKa

6.5 CBoiicTBa M IPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA. [Ipr3HaKy paBeHCTBA TPEYTOJIHLHUKOB

6.6 CBolicTBa M NPU3HAKU NapaJIJIeNbHbBIX IPsiMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA. BHEIIHNE yIIibl TPEYrojbHUKA

6.7 [IpstmoyronbHbIN TpeyroabHUK. CBOWCTBO MEIMAHbI IPSMOYTOJIBHOIO TPEYTOIBHUKA, POBEAEHHON K runorenyse. [Ipusnaku
' PaBEHCTBA NPAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsMOYronbHbIN TpeyrojibHUK ¢ yriaoM B 30°

6.8 HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TeopeMa o 0oJbIIeM yrie U 0oJbIueit
' CTOpPOHE TpeyroyibHUKa. [lepneHauKymsap 1 HaKJIOHHAs

6.9 I'eomerpuueckoe MecTo TO4YEK. buccekTprca yriia u cepeIuHHBIN NEPIEHIUKYIIP K OTPE3KY KaK TEOMETPUYECKHE MeCTa TOYEK

6.10 OKpy>KHOCTb M KpYI, XOpJla U JuaMeTp, UX CBOMcCTBAa. B3zanMHoe pacnonoxeHue OKpyKHOCTH M npsMoil. KacartenbHas u
' CeKyllasi K OKpyKHOCTH

6.11 Oxpy’KHOCTb, BIIMUCAHHAs B yroj. BnmcanHas 1 onucaHHas OKPYKHOCTH TPEYTroJIbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

6 I'eometpus




6.1

UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOICTBA
6.3 Tpanenus, paBHoOoOKas Tpanenus, e€ CBOHCTBa U npu3Haku. [IpsMoyroiabHas Tpanemus
6.4 Merton ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema daseca u TeopemMa 0 MPONOPLMOHATBHBIX OTPE3Kax
6.5 CpenHue TUHUM TPEYroibHUKA U Tpaneuuu. LleHTp Mace TpeyroapHuKa
66 [Tomo6ue TpeyroapHUKOB, Ko duimeHt noxodus. [IpusHaku nmomgodust TpeyroabHUKOB. [IpumMenenrne mogooust pu pereHun
' MPAKTUIECKHX 337134
6.7 DopMynbl IS TUIOINAAH TPEYroJdbHHUKA, apajuieorpaMma, poM0a 1 Tpaneuu
6.8 CoiicTBa miomaae reomerpruueckux ¢puryp. OTHOLIEHHE TUIOMaAel TOA00HBIX GUryp
6.9 Beruucnenue miomaseit TpeyroJbHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema ITudaropa. Ilpumenenue reopems! [ludaropa mpu penieHnn NpakTHUECKUX 3aa4
611 CuHyc, KOCHHYC, TaHI€HC OCTPOro Yrjla MHpsSMOYIOJIBHOTO TpeyroibHUKa. OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO.
' Tpuronomerpuueckue ¢pynkuuu yriaos B 30°, 45° u 60°
6.12 BnvicanHnble 1 IEHTpaIbHBIE YIIIBI, YTOJ MEXAY KacaTeJIbHOW U XOPAOU. YTUIBI MEXAY XOpAaMHU U CEKYIIIMMHU
6.13 BrnivcanHble 1 ONMCAaHHBIE YETHIPEX YT OIbHUKU
6.14 B3aumMHoe pacrionokeHue AByx okpykHocteld. Kacanue okpyxnocteid. O0miue KacaTeabHbIe K IBYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS
6.2 Pemenue TpeyronpHUKOB. TeopemMa KOCMHYCOB M T€OpeMa CHHYCOB. PelieHue MpakTHUeCKHX 3a7ad C UCIOJIb30BAaHUEM TEOPEMBI




KOCHHYCOB U TCOPEMBI CUHYCOB

6.3 [IpeoOpaszoBanue momoodwus. [1o1001e COOTBETCTBEHHBIX AJIEMEHTOB

6.4 Teopema o mpou3BeICHUU OTPE3KOB XOP/, TEOPEMBI O MTPOU3BEICHHN OTPE3KOB CEKYIIHNX, TEOpeMa O KBaJpaTe KacaTelIbHON

65 Bekrop, mnmHa (MOZyNb) BEKTOpa, COHANpPABICHHBIC BEKTOPHI, MPOTHUBOIOJIOXKHO HANPABICHHBIC BEKTOPBI, KOJUIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpalliy HAJ BeKTopaMu. PaznokeHne BEKTOpa MO IByM HEKOJUTMHEAPHBIM BEKTOPaM

6.6 Koopaunats! Bekropa. CKaJIsipHOE TPOU3BEICHHE BEKTOPOB, IPUMEHEHHE [T HAXOXKICHHS JJIMH U YTJIOB

6.7 JlekapTOBBI KOOPAWHATHI HA MJIOCKOCTH. Y PaBHEHHS MIPSIMO U OKPY)KHOCTH B KOOPJIUHATAX, MIEPECCUCHUE OKPYKHOCTEH U MPSIMBIX.
' MeTo1 KOOpAMHAT U €r0 MPUMEHEHHUE

6.8 [IpaBuiIbHBIE MHOTOYTOJIEHUKU

6.9 JInuHa OKpyXHOCTH. [ 'pagycHas 1 paguaHHas Mepa yriia, BRIYUCICHHE JUTHH IyT OKPY>KHOCTE!

6.10 [Inomane kpyra, cekTopa, cerMeHTa

6.11 JIBHKeHUsI IUIOCKOCTH ¥ BHYTPEHHHE CUMMETpHH GUryp (3reMeHTapHble npeacrasinenus). [lapamnensusiii nmepenoc. [ToBopot




MMPOBEPSEMBIE HA OI'D IO MATEMATHUKE TPEEOBAHUSA K PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIBHOM NPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHMS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMSI K NPEeAMETHBIM Pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/ibHOIl MPOrpaMMbl
OCHOBHOTI0 0011ero oopazoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUAMH: MHOYKECTBO, MOJMHOXECTBO, ONEpallMd HaJl MHOKECTBAMHU; YMEHHE OMNEepUpOBATH
HNOHATUAMHU: Tpad, CBA3HBIN rpad, 1epeBo, UK, MPUMEHATH UX NP PELICHUH 33/1a4; YMEHHE UCIONIb30BaTh rpaduyeckoe
Ipe/ICTaBJICHHEe MHOXKECTB JUIsl OMUCAHMS pealbHBIX MPOLIECCOB M SIBICHUN, MPU PEIICHUHU 3a7ad U3 JIPYTHX y4eOHBIX

PEIMETOB

Ymenue ONCPpUPOBATH MMOHATHUAMU: OMIPEACIICHUE, aKCHOMA, TCOPEMA, TOKA3aTCIILCTBO, YMCHHUC pacClioO3HaBaTh HCTUHHBIC U

JIOKHBIC BBICKA3bIBaAHUWSA, IPUBOAUTE IPUMEPHI 1 KOHTPHPUMEPHI, CTPOUTH BBICKA3bIBAHWA U OTPULIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh NOHATHUSIMU: HATYPAJIbHOE YMCIIO, IPOCTOE U COCTABHOE YMUCJIO, JEIMMOCTh HATypaJbHbIX YHUCEIL,
NPU3HAKHU JCIIMMOCTH, [IEJI0€ YHCII0, MOAYJIb YUCIIa, OOBIKHOBEHHAS APOOb U JeCATHYHAS PpOOb, CTAHAAPTHBINA BH]T YHCIIA,
paIlMoHaIbHOE YMCIIO, UPPALMOHAILHOE YUCIIO, apu(PMETHUECKUN KBAJAPATHBIM KOPEHBb; YMEHHE BBITOIHITH ACHCTBUS C
YUCJIaMH, CPABHUBATh U YIOPSAAOYMBATH YHUCJA, IMPEACTABISATh YUCIA HA KOOPIAMHATHOM IPSMOW, OKPYIJIATH YHCIIA;

YMCHHEC ACJIaTh NPUKUAKY U OLICHKY PE3YyJibTaTa BBIYMCIICHUI

YMeHue onepupoBaTh MOHITUSIMH: CTETIEHb C LIETBIM MOKa3aTeneM, apugMeTHIecKuil KBaJpaTHIM KOPEHb, MHOTOUJIEH,
anredpanyeckas IpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOM CTENEeHH OOJIbIIe €AMHULIbI; YMEHHUE BBIOIHSTD
pacuétbl 1o ¢dopmMmynaM, MpeoOpa3oBaHMs UENbIX, IPOOHO-PAIIMOHATBHBIX BBIPAXKEHUI U BBIPAKEHUN C KOPHSMH,
pasiio’keHHUEe MHOrouYjeHa Ha MHOKUTENM, B TOM 4YHCJIE C UCHOJb30BaHUEM (OpMYN Pa3HOCTH KBaJpaToOB W KBajapaTa

CYMMBI U PAa3HOCTH

YMeHHe onepupoBaTh IOHATHSAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE C OJHOM NEPEMEHHOM, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C NIEPEMEHHOM; YMEHHE pellaTh JUHEHHbIE U KBaJApaTHbIE ypaBHEHUS, IPOOHO-paI[MOHAIbHbIE YPABHEHUS C

OJIHOM IIEPEMEHHOW, CHCTEMbI [BYX JIMHCHHBIX YPAaBHCHUM, JUHEHHBbIC HEPAaBEHCTBA M HX CUCTEMBI, KBAJpPATHBIE U




JIpOoOHO-pallMOHATIbHBIE HEPABEHCTBA C OAHON NEPEMEHHOI, B TOM YHCJE NPU PELICHUU 3a1ad U3 APYruX MPeIMETOB U
NPaKTUYECKUX 33/a4; YMEHHE HCIOJIb30BATh KOOPAWHATHYIO HPSMYIO M KOOPAMHATHYIO IUIOCKOCTH JUI M300pakeHUs

pELICHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh HOHATHAMM: (yHKIMs, rpaduk (QyHKIMM, HYIM (QYHKIUH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKM BO3pacTaHMs, YyOBbIBaHUs, HaumOoibllee W HaWMEHbIee 3HAaYeHHs (YHKLUMU; YMEHHE OIEepHpOBATh
HOHATHSAMM:  IpsMas  [POHNOPLMOHAIBHOCTb,  JHUHEWHas  (QyHKUWsA, KBaapaTuuHas  QyHKOuUs,  oOpaTHas
PONOPLUOHATIBHOCTh, Mapabojia, runepbosia; yMEHHE CTPOUTh Trpaduku (QYHKUMH, HCIONB30BaTh TpaQuKH A
OIIpe/IeIEHUs] CBOWCTB IPOLIECCOB M 3aBUCHUMOCTEM, JJI peLIeHMs 3afad U3 APYruX y4eOHBIX NMPEAMETOB U peabHON

KU3HU; YMEHHUE BbIpaxaTh (popMyIamMH 3aBUCUMOCTH MEXK/y BEIMYMHAMHU

YMeHue onepupoBaTh MOHATHUSMHU: IOCIEAOBATEIBHOCTh, apU(pMETHUeCKas U TeOMETpHYecKas MpPOrpeccuM; yMEHHue
UCIIOJIb30BaTh CBOMCTBA MOCJIEA0BATENbHOCTEHN, (POPMYIIBI CyMMBI U OOIIEro WieHa MpU pEeUIeHUM 3a]ad, B TOM 4YHCIIE

3a/1a4 U3 IPYrux Y4eOHBIX MPEIMETOB U PEATbHOM KU3HU

YMeHue penath 3aJaud pa3HbIX THUIIOB (B TOM YHCII€ HAa MPOLEHTHI, TOJU M YacTH, IBHKEHUE, padoTy, IIEHy TOBApOB U
CTOMMOCTh IMOKYIOK W YCIJYT, HaJOIH, 33Ja4d U3 OOJIACTH YNpPaBICHHS JIMYHBIMU U CEMEHHBIMU (pUHAHCAMHU); YMEHHUE
COCTaBJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4H, UCCIEA0BATh MIOJIy4EHHOE PEILICHUE U

OLICHUBATb HpaBI[OHO,Z[O6HOCTL MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBath MOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK, MpsiMasi, Ty, JIoMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
PaBHOOEIPEHHBIN U PaBHOCTOPOHHHUI TPEYroJbHUKU, MPSIMOYTOJIbHBIM TPEyrojlbHUK, MeAuaHa, OMCCEKTpHca U BBICOTA
TPEYTrOJbHHUKA, YETHIPEXYTONBbHUK, MapajiesorpaMM, poMO, MPsIMOYTOJIbHUK, KBaApaT, Tpamelus; OKpY>KHOCTb, KPYT,
KacaTesbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBbIMU (UT'YpaMM; YMEHHE pellaTh 3aJadyd, B TOM YHCII€ U3 MOBCEIHEBHOI

YKU3HU, HA HAXOXKAEHHE F€OMETPUUECKHUX BEJINYMH C IPUMEHEHUEM U3YUEHHBIX CBOMCTB (GUTyp U (haKTOB

10

YMeHue  omnepupoBaTh  MOHATHAMHU:  PABEHCTBO  (UTYp, paABEHCTBO  TPEYrOJBHUKOB;  IMApaJUICNBbHOCTh U

NEPNEHIUKYIIPHOCTh MPSAMBIX, Yrojd MEXAYy NpsSMbIMH, NEPHEHIUKYISAp, HAKIOHHAs, MpOeKuus, mnojgodue @uryp,




HOI[06HLIC TPECYroJIbHUKHU, CUMMETPHUA OTHOCHUTCIBHO TOYKU U HpHMOﬁ; YMCHHC PaCIiO3HaBaTh PaBCHCTBO, CUMMCTPHUIO U

nojobue Guryp, napanienbHOCTh U MEPIEHANKYIIPHOCTH MPSIMBIX B OKPY’KaIOIIEM MUDPE

11

YMeHue ornepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSTHUE, YroJl (BEIWYHMHA YIJia, CHHYC M KOCHHYC yrja TPeyroJjbHHUKA),
IUIOIIA/Ib; YMEHHE OIEHUBATh pa3Mephbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE MPUMEHSITH (POPMYIBI
nepuMeTpa ¥ IUIOIIAJM MHOTOYTOJIBHHKOB, [IJIMHBI OKPYXXHOCTH U IUIOIIAJUW Kpyra, oO0beMa NPSIMOYrOJIbLHOTO
napajulesenuIie1a; yMEHUE MPUMEHATh NPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIVIOB TPEYTOJIbHHKA,

TCOPEMY HH(baropa, TPUTOHOMETPHUICCKUC COOTHOICHUA JJISI BBIYUMCIICHUA OJINH, paCCTOHHI/Iﬁ, nnomaneﬁ

12

YMmenue nzobpaxarh miockue GUrypsl 1 ©X KOMOMHAIIUM, IPOCTPAHCTBEHHBIE (PUTYpPBI OT PYKH, C TOMOLIBIO YEPTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB I10 TCKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHUIO

13

Ymenue ONCpHUPOBATH MOHATHUAMU: NPAMOYTOJIbHAA CHUCTEMA KOOPAWHAT, KOOPAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA Ha YHUCJIO, CKAJKIPHOC MNMPOU3IBCACHHUC BCKTOPOB;, YMCHUC HCIIOJB30BATh BCKTOPBI U KOOPAWHATHLI

IJIA IPEACTABJIICHUA JaHHBIX U PCIICHUA 3aa4, B TOM YUCJIC U3 APYTrux y‘ICGHbIX npeamMeEeToB U peaHbHOﬁ KHN3HU

14

YMeHue oneprupoBaTh NOHATHAMU: CTOJIOUKOBBIE U KPYTOBBIE AMAarpaMMbl, TaOIHUIIbl, CpeHee apudMeTHUeCKoe, MelnaHa,
HauOoJplllee M HauMEHbIEE 3HAYEHUs, pa3Max 4YHCIOBOTO Ha0oOpa, YMEHHME U3BIEKaTb, WHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh MH(POPMALIMIO, TMPEACTABICHHYIO B Ta0iMIaXx M Ha JuarpaMmax, OTpPa)Karolllyl0 CBOMCTBa MU

XAPAKTCPUCTHUKH PCAJIbHBIX IIPOLCCCOB U HBHCHHﬁ; YMCHHC paCliO3HaBaTh U3MCHYMBLIC BCJIIMUYUHBI B OKPYKAOIICM MUPEC

15

YMeHne onepupoBaTh MOHATUSIMH: CIIYYalHBIA ONBIT (CITy4alHbIN SKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE (2JIEMEHTAPHBIN
UCXOJ) CIy4alHOTO OTbITa, CIydailHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAHUTh BEPOSTHOCTU CIyYailHBIX
coObITHI B ONBITAX C PAaBHOBO3MOXKHBIMHM JJIEMEHTApPHBIMU COOBITHSIMH; YMEHHE pelaTh 3aJayd  METOJIOM
OpraHMW30BaHHOTO Tepedopa U C UCIOJIL30BAaHUEM IpaBWiIa YMHOXKEHUS; YMEHHE OIICHHUBATH BEPOSTHOCTH peajbHBIX
COOBITUH U SIBJICHUH, IOHUMATh POJIb MPAKTUYECKU JIOCTOBEPHBIX M MaJOBEPOSITHBIX COOBITHH B OKPY)KAIOILIEM MHUpPE U B
JKU3HU; 3HAKOMCTBO C TIOHSATHEM HE3aBHCHMBIX COOBITHI, 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET M €r0 POJIbI0 B

MAaCCOBBIX SABJICHUAX
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YMeHue BBI6I/IpaTB HOI[XO[[SIH_[I/II;'I H3y‘-l€HHBII>i MCTOA MIJid PCUHICHUA 3aadadd, IMPUBOAUTL HNPUMEPLI MATCMATUYCCKHUX
3aKOHOMepHOCTeﬁ B IPpUPOAC U KU3HHU, PACIO3HABATH IPOABJIICHHUC 3daKOHOB MATCMATUKHW B HCKYCCTBC, OIMCBHIBATH
OTACJ/IbHBIC BBIAAIOMINUCCS PE3YJIbTAThI, IMOJTYYCHHBIC B XOAC PA3BUTHUA MATCMATUKH KAaK HAYKH, HNPUBOIWUTHL HNPUMEPHBI

MAaTEMAaTUYCCKUX OTKpLITI/Iﬁ H UX aBTOPOB B OTE€UYECTBCHHOU U BCGMHpHOﬁ HCTOpUH




INEPEYEHD 9JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT co/iep:KaHUs

1 UYucna 1 BBIYUCIICHUS

11 Hatypanbnble u nemnble uncna. [Ipu3Haku qe1MMOCTH HENbIX YUCeT

1.2 OOBIKHOBEHHBIC U JIECATHYHBIE IPOOH, MPOIIEHTHI, 0ECKOHEUHBIC TIEPUOTNIECCKUE APOOH

13 Panmonanesueie yncna. ApupMeTHIecKue onepanuy ¢ PalMOHATBHBIMEI YUCIIAMH

14 JleiicTBuTenbHbIe yncna. ApudMeTHUIEeCKHe ONEpaluy ¢ A1eUCTBUTEIbHBIMU YHNCIAMH

1.5 [TpuGnmxEHHbIE BHIYMCICHUS, IPABUJIa OKPYTJICHHS, IPUKUIKA U OLEHKA pe3ybTaTa BHIYUCICHUN
2 Anrebpanydeckue BHIPAKCHHS

2.1 BbykBeHHbIE BbIpaXKeHUs (BBIPAKEHHSI C IEPEMEHHBIMHU)

2.2 Crenens ¢ 1ensiM nmokasaresaeM. CTeneHb ¢ palluoHaNbHBIM MToKazaTesaeM. CBOMCTBA CTEIEHH

2.3 MHorouwieHb!

2.4 Anrebpanueckas 1poob

2.5 ApudMeTHIECKN KOPeHb HaTYpaJIbHOU cTereHH. [leficTBUs ¢ apuMeTHUeCKUMHU KOPHIMHU HATypajIbHOW CTETICHU
3 VYpaBHEHHS U HEpaBEHCTBA

3.1 Llenbie u 1poOHO-paIOHANBHBIE YpaBHEHUs. CUCTEMBI M COBOKYITHOCTH YpaBHEHHH

3.2 Lenbie u 1poOHO-palIMOHANbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Penrenue TekcToBBIX 33724
4 YucnoBsle NOCIEA0BATEILHOCTH

4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS TTOCJIEJOBATENBHOCTEN




4.2

ApudmeTtnueckast 1 reoMeTprueckas rnporpeccuu. @opmyiia CI0XKHBIX POLIEHTOB

5 OyHKIUN
Oynkiys, crocoObl 3amanus GyHkiuu. ['paduk dyHkuun. O61acTh omnpenesaeHuss 1 MHOXKECTBO 3HaueHUW (yHkumu. Hymu GyHKImpm.
5.1. [IpomexyTku 3HaKOMoOCTOSIHCTBA. [IpoMeXyTkM MOHOTOHHOCTHM (YHKIMU. MakcumMyMbl MU MHUHUMYMBI (yHKuuu. Haubonbiiee u
HaMMEHBIIIEe 3HAYCHNE (PYHKIIUH HA TIPOMEKYTKE

6 KoopaunaTsl Ha IpsMOii U TNIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha TJIOCKOCTH

7 I'eometpus
7.1 ['eomeTpuueckue Gpurypbl u uX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHUKu
7.4 OKpYKHOCTb U KpYyr
7.5 N3mepenne reoMmeTpuyecKux BEITUYUH
7.6 BexTopsl Ha miockocTu

8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucatenbHas CTAaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr







