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MHOIO PACCMOTPEH 3TOT A0KYMEHT

Pabouas nporpamma a1 o6yuaromuxcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHU
3OPOBBA € 3aIEPKKOH IICHXUYECKOrO PAa3BUTHS 110 TpeaMeTy «I ‘@OMETpUS»

OCHOBHOE o0l1iee 00pazoBaHue
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Pabouas nporpamma mno npeamerty «I'eomerpusi» st o0ydaronuxcs ¢ 3I1P
7-9 xmaccoB pa3paboTaHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs H
TpeOoBanuii denepasbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTENBLHOTO CTaHJApTa
OCHOBHOTO o00mero oOpazoBanus. C y4eTOM OCHOBHBIX HJECH W TIOJIOXKCHHUMN
[Tporpammel pa3Butust 1 HOPMUPOBAHHS YHUBEPCATIBHBIX YUEOHBIX TEHCTBUM IS
OCHOBHOTO O0IIIETO0 00pa30BaHUsA; BO3PACTHBIX U MCUXOJOTHYECKHX OCOOEHHOCTEH
oOy4Jarommxcsi € OrpaHUYCHHBIMH BO3MOXHOCTSIMU 370pOBbs. [Iporpamma
aJanTUpPOBAaHA W HAIpaBliEHA Ha IMPEOJOJEHUE TPYAHOCTEM B OCBOCHHUH
COEpKaHMs TMPOrpaMMbl IO TMPEAMETY, OKAa3aHHE IOMOIIM U TMOJJIEPKKH
oOyuarorumcst ¢ 3I1P, B coorBercTBUU ¢ [lpumepHOil mporpaMMoi Mo Kypcy
reomerpur (7 — 9 Kiaccel), CO3JaHHOW HA OCHOBE €JMHOW KOHIICIIHH
IpenoAaBaHusl MaTEMAaTUKU B OCHOBHOM 1IKOJI€, pazpaboTanHoi A.l'. Mep3sikom,
B.b. ITomonckum, M.C. Sxkupom, I.A. HOMHpPOBCKMM, BKIIFOYEHHBIX B CHUCTEMY
«Anroputm ycnexa» (M.: Benrtana-I'pad, 2019) u obecrieuenra YMK mnsa 7-9-ro
kiaccoB «['eometpus — 7», «['eomerpust — 8» u «I'eomerpus — 9 A..I'. Mepansik,
B.b. [Tononckwuii, M.C. Sxup/M.: Benrana-I'pad, 2019.

Vyeonsii mian MOVY «'mmHa3us «ABHATOp» Ha HM3yYEHHE IPEIMETa
«Aunredpay» npeaycMaTrpuBaeT B 7-9 kiaccax mo 2 yaca B HEZIEIIO, YTO COCTAaBIISET
68 gaca B roj.

VY obyuatonuxcs ¢ 3[1P coxpansercs HepocTaTOYHAs! Li€JIEHANPABICHHOCTh
NEATEIbHOCTH, TPYJAHOCTM  COCPENOTOYEHHS M yAEpXKaHUSA  alNropurMa
BBITNIOJIHAEMbBIX YUEOHBIX I€UCTBUN, HEYMEHHUE OPraHU30BaTh CBOE pabouee Bpemsl.
OTmeuaroTcs TPYJHOCTH MPHU CAMOCTOSITEIbHOM OpraHu3auuu yuyeOHOW paloTsl,
CTpeMJIeHHE U30eXaTh YMCTBEHHOM Harpy3skd M BOJIEBOro ycwius. Jlis
noApocTkoB ¢ 3IIP xapakTepHO OTCYTCTBUE CTOMKOTO MMO3HABATEILHOIO MHTEPECA,
MOTHBALMU JIOCTH)KEHHUSI pe3yibTaTa, CTPEMJIEHHS K MOUCKY HHPOpMaLMH M
YCBOCHHUIO HOBBIX 3HAHUIA.

VYyebnast moTuBanus y mkoiabHUKOB ¢ 3I1P ocraercs He3penoi, coOCTBEHHO
y4eOHbIE MOTHUBBI (POPMHUPYIOTCS C TPYAOM U HEYCTOMYMBBIE, UX HHTEPECYET
OOJIbIIIE BHEIIHSS OLEHKA, a HE CaM pe3yJIbTaT, OHU HE MPOSBISIOT CTPEMIICHHS K
YIIYUIIEHUIO CBOUX YYEOHBIX JOCTHUKEHUH, HE MBITAIOTCS OCMBICIUTH paboOTy B
1EJIOM, TOHSTh IPUYMHBI OLIMOOK.

PabGoTtocnocobnocts mikonpHUKOB c 3[IP HepaBHOMEpHAa M 3aBUCUT OT
XapakTepa BBIIOJIHAEMbIX 3aaHuii. OHU HE MOTYT JIOJITO COCPENOTAYUBATHCS MPU
MHTCHCUBHOW MHTEJIEKTYyaJIbHOM Harpyske, y HUX ObICTPO HACTyHaeT YyTOMIIEHHE,
MIPECHILICHUE JIESITEILHOCTHIO. [IpU HANPSIKEHHOW MBICIUTEIBHON JIEATENbHOCTH,
ydaliecs: He COXPaHAIOT MPOAYKTUBHYIO pabOTOCIIOCOOHOCTh B TEUEHHUE BCETrO
ypoka. IIpu BBIOJHEHUN 3HAKOMBIX yUEOHBIX 3a/laHul, HE TPEOYIOLIMX BOJIEBOTO
ycunust, noapoctku ¢ 3[IP Moryt ocraBaThcs pabOTOCTIOCOOHBIMHU JI0 KOHIIA
ypoka. OcOOEHHOCTH OCBOEHHUSI Y4EeOHOT0 MaTepHalia CBsI3aHbl C HEPAaBHOMEPHOM
00y4aeMOCTbl0, 3aMEUICHHOCTBIO BOCIpUATUS U  MepepaboTKoN  yueOHOM
uH(pOopMaIuu, HENPOYHOCTh CIEAOB MPHU 3aIOMUHAHUU MaTepHUaa.

Hnst  oOywaromuxcss ¢ 3[IP  xapakTtepHbl TPYIHOCTH YCBOCHHS H
ONEPUPOBAHUS MOHATHAMU, C TPYAOM 3alIOMHHAIOT omnpeneneHud. [logpocTku c



3IIP npoayKkTUBHEE yCBauMBalOT MaTepuaj C ONMOPOMl Ha alrOpUTM, BU3yaJIbHOMU
NOJIJIEP>KKOM, HATMYUEM CMBICIIOBBIX CXEM.

[lIxonsbaukam ¢ 3IIP cioXXHO cAenarb ONOCPEJOBAHHBIA  BBIBOJ,
OCYIIIECTBUTh MPUMEHEHNE YCBOCHHBIX 3HAHUI B HOBOM cuTyauuu. Habmogaetcs
3aTpy/IHEHHE IOHMMAaHHS HAYYHBIX TEKCTOB, UM CJOKHO BBIJICIUTH TIJIABHYIO
MBICJIb, Pa30UTh TEKCT HA CMBICIIOBBIE YACTH, U3JI0)KUTh OCHOBHOE COJIEP KAHHUE.

[Ipouecc  oOy4yeHHMs TaKMX  IIKOJbHUKOB HWMEET  KOPPEKIHMOHHO-
pa3BUBAIOIINI  XapakTep, HAIMpPABICHHBIA Ha KOPPEKLIHUI0 HWMEIOUIIUXCA Y
oOy4Jaronuxcs HeIOCTAaTKOB B Pa3BUTUHU, MPOOETOB B 3HAHUSAX U OMHUpPAETCS Ha
CyOBEKTHBHBIM OMBIT IIKOJBHUKOB M CBSI3b C peanbHOUM ku3Hbto. ColeprkaHue
oOydeHHs] B MpejjaraeMod Mporpamme MepecMOTPEeHO TakK, 4To (popMupoBaHHE
3HAHUU U YMEHUM OCYIIECTBIIAECTCS HA JOCTYIIHOM JIJIsl IIKOJbHUKOB YPOBHE.

[InanupyemMble pe3yibTaThl OCBOCHHs IpenMera «l'eomeTpus» Ha ypOBHE
OCHOBHOTI'0 0011Ier0 00pa30BaHUsl.

N3yuenne T'eomeTpur 10O  JTaHHOW  MpOrpaMMme  CIIOCOOCTBYET
(GOPMHPOBAHUIO y YYalUXCSl JUYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX
pe3yibTaTOB  OOy4Y€HHs, COOTBETCTBYIOUIMX TpeOoBaHusIM  DeaepanbHOro
rOCyJapCTBEHHOr0  00pa30BaTEeNbHOIO  CTaHAapTa  OCHOBHOTO  OOWIEro
oOpa3zoBaHus.

[Iporpamma peanusyercss B €IUHCTBE Y4YEOHOM UM BOCHHUTATEIbHOU
NEATEIbHOCTH TMMHA3UH M0 OCHOBHBIM HAINPABJICHUSM BOCITUTAHUS

JIM4HOCTHBIE pE3yJIbTAThI:

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS OOYyYarOIUMUCS paboyeil mporpaMMel
OCHOBHOT'O 00IIIer0 0Opa30BaHUs MO T€OMETPUU JOJDKHBI OTpa)kaTh TOTOBHOCTH
U CIOCOOHOCTh 00YyUaIOLUXCs PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3ULAEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHUEHTALUHM, ITO3UTUBHBIX
BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIMX TPAJAMIMOHHBIM  ILEHHOCTIM
POCCHIICKOTO 00IIECTBA; paCIIMPEHHUE )KM3HEHHOTO OMBITA U OIbITA AESTEIbHOCTU
B IIPOLIECCE PEATU3ALNHA OCHOBHBIX HAIPABICHUN BOCIUTATEIBHON JESTEIBHOCTH,
B TOM YHCJI€ B YACTH:

[TaTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K IMPOIUIOMY M HACTOSAIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MAaTEMATUKOB M POCCHUMCKOM MaTEMaTUUYECKOM WIKOJIbI, K MCIIOJb30BAHUIO 3TUX
JOCTUKEHUW B IPYTUX HAyKaxX U MPUKIIATHBIX

I'paxknaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

IPAKJAHCKOE M JyXOBHO-HPABCTBEHHOE BOCIHMTAHHME: TOTOBHOCTBIO K
BBITIOJIHCHUIO ~ OOSI3aHHOCTEH  TpakJaHWHAa ¢ peaju3alid  ero  Ipas,
MPEACTABIICHUEM O MAaTeMAaTHYeCKHX OCHOBAaX (YHKIIMOHUPOBAHHS Pa3TUUHBIX
CTPYKTYD, SIBIE€HUH, IPOLETYp IPaKIaHCKOro oOiecTBa (BbIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUYECKHX MPOOJEM, CBSI3AHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAayKH, OCO3HAHMEM Ba)KHOCTH MOPAIbHO-3THYECKHX
MPUHIIUIIOB B JICSITEIBHOCTU YUYEHOTO.

TpynoBoe BoCIUTaHHUE:!



YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B pEUICHUM MPAKTUYECKUX 3ajad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHUEM BA)KHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUHM BCEH JKU3HM JUIsl YCHEIMIHOW MpodeccroHalbHOM
JESTEIIbHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHId; OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHIUBUTyIbHOW TPAEKTOPHH 00Opa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN

DcTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K HOMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEHICHUM, pacCyX JACHUH; YMEHHIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOTO O3HAHUS:

OpUEHTallMed B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
oOlIecTBa, MOHMMAHUEM MAaTEeMAaTHUYECKOM HayKH Kak cgepbl 4YelIoBEeYECKON
JEeATEIbHOCTH, TANoB €€ pa3BUTUS M 3HAYUMOCTH JUIS PA3BUTHSA LIUBHIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTU4YECKOW KYJbTYypOH KakK CpPEJICTBOM
NO3HAHUA MHpPA; OBJAJECHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIIEOBATEIBCKON
NeATEIbHOCTH

duznyueckoe BOCHOUTaHUE, (OPMUpPOBAHUE KYJIbTYpPbl 30pOBbS U
HMOILIMOHAIIHOTO OJIArONOIyYns:

TOTOBHOCTBIO IPUMEHATh MAaTEMATHYECKHE 3HAHUS B HHTEpPECaX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpaza KHM3HM  (30pOBOE  TMHTAHUE,
cOaaHCUpPOBAaHHBIM PEXUM 3aHATHM W OTAbIXa, peEryJsdpHas (Quandyeckas
aKTUBHOCTD); C(HOPMUPOBAHHOCTHIO HaBbIKa pedIIECKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAaKOT'O )K€ MpaBa JIpyroro 4eJioBeKa

DKOJIOTUYECKOE BOCITUTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM JJI pelIeHus 3a1a4
B 00JIACTM COXPaHHOCTH OKpY>KaroUlel cpeapl, IJIAaHUPOBAHMS TOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX MOCJIEICTBUM ISl OKpPYXAaloLIEeHd Cpelibl; OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U IyTEH UX pelieHusl.

MeranpeamMeTHbIe PE3yIbTaThl:

Perynstusnbie YV /I

YMeHue camMoCTOSATEIbHO ONpENesaTh Ledu OOy4YeHHs, CTaBUTh H
dbopMynpoBaTh HOBBIE 3aJadd B ydyeOe M TO3HABATEIbHOM JEATEIbHOCTH,
pa3BUBaTh MOTUBBI M HMHTEPECHl CBOEH IIO3HABATEIIBHOM JEATEIBHOCTH.
OOyuaromunics CMOXET:

aHAJIM3UPOBATh CYIIECTBYIOLIUE U IJIAHUPOBATH OyayIire o0pa3oBaTe/IbHbIC
pE3ybTaThL;

ONpENENATh COBMECTHO C MEAAroroM KPUTEPHHM OLEHKH IIaHUPYEMBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB;

UACHTU(UUUPOBATh NPENSATCTBUSA, BO3HUKAIONIME TPU  JOCTUKEHUU
COOCTBEHHBIX 3aIJIAHUPOBAHHBIX 00PA30BATEIbHBIX PE3YJILTATOB;

BBIIBUTaTh BEPCUM MPEOJIOTCHUS MPEMSITCTBUH, (OPMYIHPOBATH THUIIOTE3BI,
B OT/ICJIbHBIX CITydasX — MPOTHO3UPOBATh KOHEUHBIN PE3yIIbTAT;



CTaBUTh LIeNb U (PopMyJIMpoBaTh 33Jayd COOCTBEHHOW 00pa3oBaTENbHOU
JEATEIbHOCTH C Y4YE€TOM BBIABICHHBIX 3aTPYyJHEHHH U  CyIIECTBYIOIIMX
BO3MOKHOCTEH;

00OCHOBBIBaTh BBIOpaHHBIC MOAXOJbI M CPEICTBA, HUCIOJIb3yEeMbIE IS
JOCTHKEHHSI 00pa30BaTEIbHBIX PE3YJIHTATOB.

YMeHHne caMOCTOSITENIbHO IUJIaHUPOBATH ITYyTH AOCTHXKEHHUS LEJIEH, B TOM
YHclie aJbTepHATUBHBIC, OCO3HAHHO BbIOUpaTh Hanbosee 3(h(eKTUBHBIE CITOCOOBI
penieHust yueOHbIX U TO3HABATENbHBIX 3a/1a4. O0yJaromuics CMOXET:

OnpeneNnsaTh HEOOXOAUMBbIE JICHCTBUS B COOTBETCTBUM C Y4eOHOU U
MTO3HABATEJILHOM 3a/1a4€U U COCTABJIAThH aJITOPUTM UX BBITIOJTHEHNUS;

000CHOBBIBaTh M OCYIIECTBIIATH BHIOOP Hanbosee 3PpGheKTUBHBIX CIIOCOOOB
penieHust yueOHBIX U TO3HABATEIbHBIX 33/1a4;

OTIpEAEIATH/HaXOUTh, B TOM YHCJIE U3 MPENJIOKEHHBIX BAPUAHTOB, YCIOBUS
JIJIS1 BBITIOJTHEHUS YYEOHOM M MO3HABATEIBHOM 3a/1auu;

BBICTPANBaTh KU3HEHHBIE TUIAHBI HA KPATKOCPOUYHOE Oyayuiee (Onpeaesarh
L[EJIEBbIE OPUEHTHUPHI, (POPMYIUPOBATH aJEKBaTHbIE UM 33Jaud W MpeaJiaraTh
NENCTBHUS, yKa3bIBasi 1 00OCHOBBIBASI JIOTHYECKYIO MOCIEA0BATEIbHOCTD IIaroB);

BBIOMPATh W3 TMPEUIOKEHHBIX BapUAHTOB M CAMOCTOSITENIBHO HCKATh
CpelcTBa/pecypehl Ui pelIeHUs 3a1a4k/AOCTUKEHUS LETH;

COCTABJISITh IJIAaH pEeUIeHUs MNpoOJieMbl (ONMUCHIBATh JKU3HEHHBIM LHUKII
BBIIIOJIHEHHUS IIPOEKTA, AJITOPUTM IPOBEACHUS UCCIIEIOBAHNUA);

ONpEAENATh NOTEHUUAIbHbIE 3aTPYJHEHHUS IMpU pPELICHUU Y4YEOHOH W
IIO3HABATEJILHOM 3aJ1a4i U HAXOAWUTH CPEJCTBA ISl X YCTPAHEHHUS,

OIUCHIBATh CBOM OMBIT, O(OPMIISISL €T0 AJIsl IEpelauu IPYTUM JIIOSIM B BUE
QITOPUTMA PELICHUS IPAKTUYECKUX 3a/a4;

IUTAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUIYAJIbHYIO 00pa30BaTEeNIbHYIO
TPaeKTOPHIO.

YMeHHe COOTHOCUTH CBOM JIEWCTBHSI C IUJIAHUPYEMBIMU pE3yJIbTaTaMH,
OCYUIECTBJISATh KOHTPOJb CBOEH JEITEIbHOCTH B MpPOILECCe JOCTHKEHHS
pe3ynbTaTa, OnpeaeisaTh CocoObl NEUCTBUM B paMKax MPEAIOKEHHBIX YCIOBUM U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUHU C M3MEHSIOLIEHCS
cutyanuei. OOy4Jaronmiicss CMOXKET:

paziMuath pe3yJabTaTbl M CIOCOOBI  JEHCTBUM MpU  JOCTHXKEHUU
pE3yNbTaTOB;

ONPENENATh COBMECTHO € NEAArOrOM KPUTEPUU JTOCTHIKEHUS TUIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPUHU OLICHKH CBOEH yUeOHOM NeATeIbHOCTH;

CUCTeMaTHU3UpOBaTh (B TOM YHCIE BBIOMPATh NPUOPUTETHBIE) KPUTEPHUU
JOCTHKEHHUSI INTAHUPYEMBIX PE3YyJIbTaTOB U OLIEHKU CBOEH EATEIbHOCTH;

oTOMpaTh MHCTPYMEHTHI [UIsl  OLECHUBAHUS  CBOEH  JI€ATEIbHOCTH,
OCYUIECTBJISATh CaAaMOKOHTPOJb CBOEH NEATEIbHOCTH B paMKax MpeJIoKEHHbIX
YCJIOBHUM U TpeOOBAHMIA;

OLICHUBATh CBOIO JEATEIbHOCTb, AHAIM3UPYSd M aAPTyYMEHTUPYSI TPUYUHbI
JOCTHKEHUSI WJIM OTCYTCTBHUS INITAHUPYEMOT'O PE3YIbTaTa;

HaXOJUTh HEOOXOAMMBbIE M JIOCTATOYHBIE CpEACTBA JJIA BBINOJIHEHUS
y4EOHBIX JEHCTBUIN B U3MEHSIONIEHCS CUTYAINH;



paboTas o CBOEMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIYIO JIEATEIbHOCTh
Ha OCHOBE aHaliM3a W3MEHEHUW CUTyalluW [Jisi TOJYYCHHUs 3allJIAHUPOBAHHBIX
XapaKTEPHUCTHK/TTOKa3aTeNIel pe3ynbTaTa;

YCTaHABJIMBATh CBSI3b MEXK/y MOJTYUYCHHBIMHU XapaKTEPUCTUKAMH PE3yJIbTara
U XapaKTepUCTUKAMH MPOIECCa JEATEIIBHOCTH M IO 3aBEPIICHUM ACSTECIbHOCTH
npejyiaraTh U3MEHEHUE XApaKTEPUCTUK MpoIecca i MOJYy4YEHUs YIyUIICHHBIX
XapaKTepUCTHUK PE3yJIbTaTa;

COOTHOCHUTH CBOM JIEUCTBHUS C LIEJIbIO OOyUEHUS.

YMeHue OIeHMBaTh MPABWIBHOCTh BBINOJHEHUA y4eOHOH  3adauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ perieHusi. O0y4arouuics CMOXKeT:

OMpeNeNnsaTh KPUTEPUH MPABHIBHOCTU (KOPPEKTHOCTH)  BBIMOJHEHUS
y4eOHOM 3a71a4u;

aHAIM3UpOBaTh W  OOOCHOBBIBATH MPUMEHEHUE  COOTBETCTBYIOIIETO
WHCTPYMEHTApUS JIJIsl BHITIOJTHEHUS YUeOHO 3a/1aun;

CBOOOJHO TOJIb30BAaThCS  BBIPAOOTAHHBIMU ~ KPUTEPUSIMU  OLICHKH U
CaMOOIIEHKH, UCXO/Is U3 IIEIN U UMEIOIIHNXCS CPEJICTB;

OIICHMBATh MPOAYKT CBOEH JEATCJIBHOCTH TIO 3aJaHHbIM  W/WIN
CaMOCTOSITEJIbHO ~ OTMPENICJICHHBIM ~ KPUTEPUSIM B COOTBETCTBHUM C  LIEJIBIO
JEATEIIbHOCTH;

000CHOBBIBaTh JIOCTMXKUMOCTh 1I€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKH CBOMX BHYTPEHHUX PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;

buKCcHpOBaTh U aHAIU3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

Bianenne ocHOBaMu CaMOKOHTPOJISl, CAMOOLICHKH, MPUHATUS PEUIEHUNA U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Y4eOHOM W  TO3HABATEIHHOM
nesitebHOoCTH. O0y4JaroIIMiCs CMOXKET:

aHaJIM3UPOBATh COOCTBEHHYIO YUEOHYIO M TTO3HABATEIBbHYIO JACSTEIbHOCTD U
NEATEIIbHOCTh IPYTHX 00YUYaroIIUXCs B MPOIECCE B3aUMOIIPOBEPKH;

COOTHOCHUTh peaibHbIE M TUIAHUPYEMBIC pe3yJIbTaThl WHAWUBUIYaTBHOMN
oOpazoBaTenbHOM  JACATENLHOCTH W  JejaTh BBIBOJABI O TMPUYMHAX €€
YCHEMHOCTH/3(PPEKTUBHOCTH WM HEYCHEUTHOCTH/HEdP(HEKTUBHOCTH, HAXOJIUTh
criocoObI BBIX0J1a U3 KPUTHUUECKOMN CUTYyaluu;

MPUHUMATh pEIIeHUEe B Y4eOHOM CHUTyallud W OLIEHUBAaTh BO3MOJKHBIE
MOCJEACTBUS IPUHSITOTO PEIICHUS;

OTIpeNeNsaTh, KaKhe ICUCTBUS 10 PEIICHUI0 YYeOHOH 3a/1a4u WK MapaMeTphl
OTUX JCHUCTBUU TIPUBENIM K TMIOJYYEHUIO WMEIOMIETOCS TMPOAYyKTa Yy4eOHOM
JEATEIIbHOCTH;

JEMOHCTPUPOBATH PUEMBI peryJisiumn COOCTBEHHBIX
MICUXO(U3UOIOTHISCKHIX/IMOIIMOHAIBHBIX COCTOSHHM.

[ToznaBarenbubIe Y Y]]

YMeHue omnpenensarh IMOHITHS, CO37aBaTh OOOOIICHUS, YCTaHaBJIMBATH
aHaJIOTUM, KJIACCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBAHUA U
KpUTEpUH ISl KJ1acCUuUKaIlMY, yCTaHABIMBATh MPUYMHHO-CJIEACTBEHHbBIC CBS3H,
CTPOUTH  JIOTMYECKOE  PACCYXKJEHHE,  yMO3aKkjiIloueHue  (MHIYKTUBHOE,
JeTyKTUBHOE, 10 aHAJIOTUH) U JIeJIaTh BBIBOABL. OOyYaOIIHIICS CMOXKET:



BBIIETIATh OOIIMK NPU3HAK WINM OTIUYME ABYX WIM HECKOJIBKMX IPEIMETOB
WIH ABJICHUHN U OOBSACHATD UX CXOJICTBO WJIU OTIHYNS;

OOBEAUHATD MPEAMETHI U SIBJICHUS B TPYIIIHI IO ONPEEICHHBIM MPU3HAKaM,
CpaBHUBATh, KJIACCUPHUIIMPOBATH U 000011aTh (DAKTHI U SABJICHUS;

pa3InyaTh/BBLACIATE SIBJICHHUE U3 OOILEro psjia APYTUX SBICHUN;

BBIICTISATh MPUUYMHHO-CIIEJACTBCHHBIC CBS3M HAOMIOJaeMbIX SIBICHUM WK
COOBITUN, BBISBIATH NPUYUHBI BO3HUKHOBEHHUS HAOIIOAAEMBIX SIBICHUNA WIIH
COOBITHH;

CTPOUTH PACCyKIEHUE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U
OT YAaCTHBIX SIBJIEHUI K OOIUM 3aKOHOMEPHOCTSIM;

CTPOUTHh pacCyKJIE€HHUE Ha OCHOBE CpPAaBHEHUS IPEAMETOB U SIBJICHUM,
BBIJIEJISAS TIPU 9TOM UX OOIME MPU3HAKU U Pa3INyus;

u3jarath MOJYYEHHYIO HH(OPMALNIO, UHTEPIPETHPYS] €€ B KOHTEKCTE
pelraemMon 3a1auu;

CaMOCTOSITENIFHO YKa3bIBaTh HA MH(POPMAIINIO, HYKIAIOIIYIOCS B TPOBEPKE,
npejyiaraTe ¥ MPUMEHSITH CIOCO0 TMPOBEPKHU TOCTOBEPHOCTH HHGOPMAITNH;

OOBSICHATH SIBIICHUS, MIPOIIECCHI, CBSI3U U OTHOIIEHUS, BBISBISIEMBIE B XOE
ITO3HABATEIILHON U UCCIIE0BATEIbCKOMN AESITEIbHOCTH;

BBISIBJISITh W HA3bIBaTh NPUYUHBI COOBITHS, SIBICHUS, CAMOCTOSITEIHHO
OCYIIECTBIISISI MPUYUHHO-CIIEICTBEHHBIN aHaJH3;

JieNlaTh BBIBOJ] Ha OCHOBE KPUTHMYECKOTO aHAIM3a pa3HbIX TOYEK 3pPEHUS,
NOJTBEPKIATh BBIBOJ COOCTBEHHOH apryMeHTallMed WIM CaMOCTOSITENIbHO
NOJyYE€HHBIMU JAHHBIMHU.

VYMeHue cos3naBaTh, MPUMEHSATh W MPEOOPa30BbIBATH 3HAKM U CHUMBOJIBI,
MOJEIM W CXEMbl i peueHus ydeOHbIX U TIO3HaBaTeNbHBIX 3ajau.
OO0yJaronuics CMOXKET:

0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET W/UIIH SIBIICHUE;

OTIPEIETATh JIOTHYECKHE CBSI3M MEXIY MNpeAMETaMH W/WIU SBICHUSIMHU,
0003HaYaTh JAHHBIE JIOTUYECKUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

co3/71aBaTh a0CTPAKTHBIN WU pealibHbII 00pa3 mpeIMeTa U/ Uiln SIBJICHUS;

CTPOUTh MOJEJIb/CXEMY Ha OCHOBE YCJIOBMH 3agaud W/wWiM crocoba ee
peleHus;

co3/aBaTh BepOalbHbIC, BEIIECTBEHHbIE W WH(OPMAIMOHHBIE MOJETHU C
BbIJIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJIs ONpeleseHus crocoda
pelleHus 3aJaul B COOTBETCTBUU C CUTYyallUEeH;

NEPEBOJUTH CJIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HH(POpPMAIUIO U3
rpaguyeckoro WiId (OPMAIU30BAHHOTO (CUMBOJIBHOTO) TIPEJCTABICHUS B
TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, QJITOPUTM ACHCTBHSI, MCIPABIATh WJIM BOCCTAHABIMBAThH
HEU3BECTHBIM paHee alTOPUTM Ha OCHOBE HMMEIOIIETOCs 3HaHUA 00 00BeKTe, K
KOTOPOMY TPUMEHSETCS aITOPUTM;

CTPOUTH JI0OKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

aHAIU3UPOBATH/PePIIEKCUPOBATH ONBIT Pa3padOTKU U peanu3aluuu y4eOHOro
NPOEKTa, MCCIEOBAHUSA (TEOPETHUECKOTO, SMIMMPUYECKOT0) C TOYKH 3PEHHUS



pelieHns npoOJEeMHONW CHUTyallM, JOCTHKEHUS IOCTaBICHHOM LEeNM W/WIM Ha
OCHOBE 33JJaHHBIX KPUTEPHUEB OLICHKU MPOAYKTa/pe3ybTara.

CwmpicnoBoe uteHue. OOyJaronuiicss CMOXKET:

YCTaHABIMBATh B3aUMOCBS3b OIMCAHHBIX B TEKCTE€ COOBITUM, SIBICHUMH,
IIPOLIECCOB;

PE3IOMUPOBATh IJIaBHYIO UJEIO TEKCTA,

KPUTHUYECKH OIICHUBATh COACpkKaHue U (HopMy TEKCTa.

@opMHpPOBAaHUE U  PA3BUTHE SKOJIOTMYECKOIO  MBILIUIEHUS, YMEHUE
IPUMEHATH €r0 B [03HABATEIbHON, KOMMYHMKAaTUBHOM, COLMAIILHON MPAKTHKE U
npodeccuoHanbHON opreHTauu. O0yUYarOUIUIICs CMOXKET:

OIIpE/EIsATh CBOE OTHOIICHHUE K OKPYXKarollel cpele, K COOCTBEHHOU cpefe
oOWTaHU,

aHAJIM3UPOBATh BIIMSHUE JKOJOTMYECKUX (PAKTOPOB Ha cpeay OOUTaHMS
YKUBBIX OPTaHU3MOB;

MPOBOJUTh  NPUYMHHBIA M BEPOATHOCTHBIM  aHaIW3  PA3IUYHBIX
AKOJIOTUYECKUX CUTYAIUU;

MPOTHO3UPOBATh HW3MEHEHHUsS] CHUTYyallMM NpPH CMEHE JAEUCTBUS OJHOIO
(dakTopa Ha Ipyroi gpakrop;

pacupoCTpaHsATh AKOJIOTMYECKHWE 3HAHUS M Y4YacTBOBATh B MPAKTHUYECKUX
MEPOTPUATHAX IO 3AIIUTE OKPYKAIOUIEH CpeIbl.

Pa3BuTre MOTHMBAaLMM K OBJIAJICHUIO KYJIBTYPOW AKTUBHOI'O HMCIIOJIb30BAHMS
CJIOBapei, CIIpaBOYHHUKOB, OTKPBITHIX MCTOUYHHUKOB MH(POPMAILMU U AJIEKTPOHHBIX
HOUCKOBBIX cucTeM. OOy4Jarouics CMOXKET:

OTIpe/eNsATh HEOOXOAMMBbIE KIIFOUEBbIE MOUCKOBBIE CJOBa M (POPMHPOBATH
KOPPEKTHBIE IIOMCKOBBIE 3aIIPOCHI;

OCYLIECTBJIATh B3aUMOJCHCTBUE C 3JIEKTPOHHBIMH TOMCKOBBIMH CUCTEMAaMHU,
0a3zaMu 3HaHU, CIPABOYHUKAMU;

(GopMHpOBaTh MHOKECTBEHHYIO BBIOOPKY U3 Pa3JU4HbIX HCTOYHUKOB
uH(popMauu 111 00bEKTUBU3ALMH PE3YJIbTAaTOB MOUCKA;

COOTHOCHUTH TOJIyYEHHBIEC PE3YJIbTAThl MOMCKA C 33Ja4aMH U LIEJIIMH CBOEH
NEeSATEIbHOCTH.

Kommynukatusabie YV /|

YMeHue OpraHuM3oBBIBaTH YYEOHOE COTPYJHUYECTBO C IMEJAroroM M
COBMECTHYIO JI€ATEIbHOCTh C IMEJaroroM M CBEpPCTHUKaMH; paboTaTh
WHAMBHUYaJIbHO U B TPYIIIE: HAXOAUTH 00Iee PEIIeHUE U pa3peliaTh KOH(PIUKTHI
Ha OCHOBE COIJIACOBAaHUSl TMO3ULMKA M Yy4yeTa HHTEPECOB; (POpPMYJIUPOBATH,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHE. OOyUaromuics CMOXKET:

ONPENENATh BO3MOXKHBIE POJIM B COBMECTHOM JI€SITEIBHOCTH;

UIPaTh ONPENEIEHHYIO POJIb B COBMECTHOM EATEILHOCTH;

OPUHUMATh MO3ULIMI0 COOECEeIHUKA, TOHUMAs MMO3ULIMIO IPYToro, pa3inyarhb
B €r0 P4y MHEHHE (TOUKY 3pEHHs), I0Ka3aTesIbCTBa (apryMEHTHI);

omnpenensTh CBOM  JCHCTBUA W  JEUCTBUS  MapTHEpa, KOTOpPbIE
CIIOCOOCTBOBAJIM WJIM MPENSATCTBOBAIN MPOJYKTUBHON KOMMYHUKAIINH;

CTPOUTbH MO3UTUBHBIE OTHOLIEHUS B Ipoliecce yueOHON M MO3HaBaTEIbHOU
NEeSATEIbHOCTH;



KOPPEKTHO M AapryMEHTHUPOBAHHO OTCTaMBaTh CBOKO TOYKY 3pEHUS, B
JIMCKYCCHUY YMETh BBIIBUTATh KOHTPAPTYMEHTHI, Tepedpa3rupoBaTh CBOIO MBICTI;

KPUTHUYECKA OTHOCHUTBHCS K COOCTBEHHOMY MHEHHUIO, yMETh MPU3HABATH
OIMMOOYHOCTH CBOETO MHEHUS (€CITM OHO OITUOOYHO) U KOPPEKTUPOBATH €T0;

npeiaraTh ATbTEPHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIlNU;

BBIJICTISATh OOIIYIO TOUKY 3pEHUS B IUCKYCCHUU;

JIOTOBApUBATHCS O MPABUIIAX U BOMPOCAX JJisi 00CYX/IEHUSI B COOTBETCTBUU C
MOCTABJIICHHOW TIEpe/1 TPYIINON 3a1a4€il;

OpraHu30BbIBaTh A(PGEKTUBHOE B3aUMOJIEUCTBHE B TpyIie (OMpeaensTh
oOlue 1esu, pacupeieisiTh PO, I0rOBApUBATHCS APYT C APYTOM U T. 1.);

YCTPaHATh B paMKax Jauajiora pa3pbiBbl B KOMMYHUKAIIMH, 00YCIOBJICHHBIC
HEMTOHMMAHUEM/HETIPUSTUEM CO CTOPOHBI coOeceqHUKa 3aaauu, (OPMbI WM
COAEPKaHUs AUajora.

YMeHrne OCO3HaHHO HCIOJIb30BaTh PEYEBBIC CPEACTBA B COOTBETCTBUM C
3a/1auel KOMMYHUKAIIUU JIJIs1 BBIPAXKEHUsI CBOMX UYBCTB, MBICIICH U MOTpeOHOCTEN
I TUTAHUPOBAHUSI W PETYJSIIMM CBOCU JEATEIBbHOCTH; BJIAJCHHE YCTHOM H
MUCHbMEHHON pEYbl0, MOHOJOTMYECKON KOHTEKCTHOW peubto. OOyuaromnuiics
CMOKET:

OTpPENENATh 3a/layy KOMMYHHUKAIIMM U B COOTBETCTBUU C HEMl oTOMpaTh U
HCIOJIb30BaTh PEYEBBIE CPEACTBA;

NPEICTaBIATh B YCTHOM WJIM TNHCHbMEHHOM (opMe pa3BepHYTHIM IUIaH
COOCTBEHHOM JIESATEIHHOCTH;

cOOJII0/IaTh HOPMBI ITyOJINYHOM PeUH, PErJIaMeHT B MOHOJIOTE U JTUCKYCCUU B
COOTBETCTBHM C KOMMYHHUKATUBHOM 33]1a4€H;

BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CY>KJICHUE) U 3alpallliBaTh MHEHUE
napTHepa B paMKax JHaJiora;

NPUHUMATh PEUNICHHE B XOJ€ JHaJIora M COTVIACOBBIBATH €ro C
COOCCETHUKOM;

CO3/1aBaTh IHUCbMEHHBIE TEKCThl PA3JIUYHBIX THUIIOB C KCIOJIb30BAHUEM
HEO0OXOJIMMBIX PEUEBBIX CPEJICTB;

WCMOJIb30BaTh CPEJCTBA JIOTMUYECKOW CBSI3U JJISl BBIJCICHHS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIICHHUS;

WCIIOJB30BaTh BepOaibHbIE M HEBEpOaJbHBIE CPEJCTBA B COOTBETCTBUU C
KOMMYHHUKAaTUBHOM 3a/1a4€i;

o1leHUBaTh 3P(HEKTUBHOCTH KOMMYHUKAIIMU TTOCJIE €€ 3aBEPIICHMUS.

dopMUpoBaHUE U Pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH WCIOJIb30BAHUS
nH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TexHonorudt  (mamee  —  UKT).
OOyuaromunics CMOXET:

[[eJICHANIPABJIICHHO HCKaTh W HCIOJIb30BaTh HMH(POPMAIIMOHHBIE PECYPCHI,
HEOOXOIUMBIC JIJISl PEIICHUS YYECOHBIX U MPAKTUYECKUX 3a71a4 C TTOMOIIBbIO CPECTB
UKT;

5
HCIIO0JBb30BAaTh AJId II€pC€aadnu CBOUX MBICJICH €CTECTBCHHBIC U (bOpMaJ'IBHBIC
A3BIKU B COOTBETCTBUM C YCIIOBUAMH KOMMYHHKAIIUH,

OIICPUPOBATH JAHHBIMU IIPH PCHICHUH 3a1a4H,



BbIOMpaTh  aJEKBaTHbIE  3a/Jady€  HMHCTPYMEHTbl UM  HUCIOJb30BaTh
KOMIBIOTEPHBIE TEXHOJOTUHU JUUIsl PEIICHUs y4eOHBIX 3a/ad, B TOM YHCIE JJIS:
BBIUMCJICHUSI, HAMKCAHUS TMHCEM, COYMHEHHH, TOKIanoB, pedepaToB, cozmaHUs
IIpe3eHTauun U Jp.;

MCIOJIb30BaTh HH(POPMAIUIO C YUYETOM dTHUECKUX U MPABOBBIX HOPM;

co3iaBaTth IUGPOBBIE PECYpPChl PAa3HOTO TUIA M JIA Pa3HBIX ayIUTOPHUH,
cobmoaare HMHQOPMAILMOHHYIO TUTHEHY U TpaBuWia  HHPOPMAIMOHHOM
0€30I1aCHOCTH.

[IpenMeTHbIE PE3YIBTATHI:

BrinmyckHUK HAydHuTCs

['eometpuyeckue purypol

ITonb30BaThCA A3BIKOM T€OMETPHUH JJIsL OIMCAHUS NIPEAMETOB OKPYKAOIIErO
MHUpa U UX B3aUMHOT'O PACIION0KEHNUS;

Pacno3naBaTe M M300pa)kaTh Ha 4YepTekax U PUCYHKAX I€OMETPUUYECKHE
burypsl 1 ux

KOMOMWHAIINY,

KnaccuduimpoBats reomeTpuyeckue QUrypsl;

HaxonuTth 3HaueHusi JIMH JTUHEHHBIX 3JIEMEHTOB (PUIYp U UX OTHOIICHHUS,
rpagycHyro mepy yriaoB or 0 mo 180°, mpumeHsas ompeneneHus, CBOMCTBA U
OpU3HaKu (QUIyp UM HUX DBJIEMEHTOB, OTHOLIEHUS (uryp (paBeHCTBO, mojolue,
CUMMETPHUS, IOBOPOT, NapaJUIEIbHBINA IIEPEHOC);

OnepupoBarh C HayalbHBIMH HOHSITHUSIMU TPUTOHOMETPUM U BBINOJIHATH
AJIEeMEHTapHbIE ONepalury HaJ GYHKUUSIMHU YIIIOB;

Jloka3bIBaTh TEOPEMBI;

Pemate 3amaun Ha J0Ka3aTeIbCTBO, ONUPAsICh HA W3YUYEHHBIE CBOMCTBA
buryp ¥ OTHOWIEHUH MEXKIYy HUMU M TMPUMEHSAA MU3YUYEHHBIE METOIbI
JI0Ka3aTelIbCTBA;

Pemate HecnokHblE 3alayd  Ha TMOCTPOEHUE, MPUMEHS OCHOBHBIE
AJITOPUTMBI

NOCTPOEHUS C MIOMOUIBIO HUPKYJIS U JINHEUKHY;

Pemate npocrenmme riaHUMETPUIECKUE 3a1aUH.

N3mepenne reoMeTpuieCcKuX BEJINYNH

Hcnonbs30BaTh CBOMCTBA H3MEPEHUA JUIMH, YIJOB U IUIOIIAAEH NIPHU
pEelIeHUM 3a7a4 Ha HAaxOXKJIEHUE JJIMHBI OTpPE3Ka, JUIMHBI OKPYXXHOCTH, IJIMHBI
JyTH OKPY>KHOCTH, TpaJlyCHON MEpbI yria;

Bbluucisate  miomaau  TPEYyrojdbHUKOB, MPSMOYTOJIBHUKOB, TpAaIelHid,
KpPYTOB U CEKTOPOB;

BbIuucisaTh AIMHY OKPYKHOCTHU U JUIMHY AYTH OKPYXHOCTH;

BbIYuCHATh AJIMHBI  JIMHEWHBIX 3JIEMEHTOB (PUTYp M MX YIJIbI, UCIOJB3YS
U3y4YeHHbIE (OPMYJIbl, B TOM unciie GOpMyJibl JJIMHBI OKPY>KHOCTH U JITTUHBI IyTH
OKPYXHOCTH, (POpMYJIbI TUIOIIaAeH QuUryp;

Pemarp 3amaun Ha [0Ka3aTeIbCTBO C HCIOJIB30BaHUEM (POPMYJ JUTHHBI
OKPY>KHOCTH U JUJIMHBI yTH OKPY>KHOCTH, (hopMy1 miomaaen puryp;



Pemlate  mpakThueckue ~— 3adauM, — CBS3@HHBIE C  HAaxOXJICHUEM
FEOMETPUYECKUX  BEJIMYMH( MCHOJB3ys MPU HEOOXOJUMOCTH CHPABOYHUKH H
TEXHUUYECKHUE CPEJICTBA).

Koopannatet

Bpruncnsare mMHY OTpe3ka N0 KOOpPAMHATAM €ro KOHIIOB; BBIYHCISITH
KOOpJIMHATBI CEPEAUNHBI OTPE3KA;

Hcnonbs30BaTh KOOPAWHATHBIA METOJ JUISi MU3YYEHHS] CBOMCTB IPAMBIX M
OKPY>KHOCTEM.

Bekropsl

OneprpoBarh ¢ BEKTOpPAMU: HAXOJWTh CYMMY U Pa3HOCTh JIBYX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKHU, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHUIO 3aIaHHOTO
BEKTOpA Ha YHCIIO;

HaxoguTe 111 BEKTOpPOB, 3aJaHHBIX KOOpPAWMHATAMH: JUIMHY BEKTOpA,
KOOpAMHATBI CYMMBI W Pa3HOCTU [JIBYyX U 0ojiee BEKTOPOB, KOOPIUHATHI
NPOU3BEACHUS  BEKTOpa HA  YKHCJIO, NPUMEHsSIST TpU  HEOOXOJUMOCTH
MEPEMECTUTENBHBIN, COYETATEbHBIN WIIN PACTIPEACTUTEIbHBIN 3aKOHBI;

Bpruucnsate CkamsgpHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YTOJI MEXKIY
BEKTOpPAMH, YCTAHABIUBATH MEPICHAUKYISIPHOCTD MPSIMBIX.

BpInyCKHUK OTYYHUT BO3MOKHOCTh HAYUUThCA

I'eomerpuyeckue purypol

OBnazieTb METOJJaMHM PEUICHUS 3a7a4 Ha BBIYMCIICHUE U JI0KA3aTelIbCTBO:
METOJIOM OT MPOTHUBHOTO, METOAOM TOJI00Ms, METOJIOM Iepedopa BapUAHTOB U
METOJIOM T'€OMETPUUECKUX MECT TOUECK;

[TpuoOpecTu onbIT MPUMEHEHHUS anTreOpandecKoro M TPUTOHOMETPHUUECKOTO
arrapara v UJIeu IBVWKECHUS IPU PELICHUH T€OMETPUYECKUX 3a/1a4;

OBnazerb TPAJUIMOHHOM CXEMOW peIlIeHHs 3ajlad Ha [OCTPOCHUE C
MMOMOIIBI0 LHUPKYJISl W JIMHEHMKU: aHAIW3, IIOCTPOCHHUE, JOKAa3aTeIbCTBO U
HCCJICIOBAHNUE;

HayuwnTthcs pemiars 3a1aun Ha MOCTPOCHUE METOJIOM F'€OMETPUUYECKUX MECT
TOUYCK M METOJIOM ITOJIO0HS;

[IproOpecTr OMBIT HCCIENOBaHUS CBOWCTB IUIAHUMETPUYECKUX (UTYD C
MTOMOILbIO KOMITBIOTEPHBIX MPOTPAMM;

[TproOGpecT onbIT BHIMOJHEHUS TPOCKTOB

N3mepenne reoMeTpuieCcKuX BEJINYNH

Boruucnate  miomaan  Quryp, COCTaBIEHHBIX W3 JBYX WM 0Oosee
MPSMOYTOJIHUKOB, MapajuieJIorpaMMOB, TPEYTOJIBHUKOB, KPYra U CEKTOPA;

Bpruncnare  mmom@aad  MHOTOYTOJIBHUKOB, — MCIHOJB3YSl  OTHOLICHUS
PABHOBEIIMKOCTH W PABHOCOCTABJIEHHOCTH.

[Ipumensaty anreOpandeckuii ¥ TPUTOHOMETPUUECKHU ammapar ¥ HIeU
JIBUKECHHS TP PELICHUM 33/1a4 Ha BBIYMCIICHUE TIOM[AJIE MHOTOYTOJIbHUKOB

Koopaunater

OBnageTe KOOPAWMHATHBIM METOJOM PEUICHMS 3aJad Ha BBIYHUCICHUE U
JI0Ka3aTeIbCTBO;

[IproOpecTH ONBIT UCTIOIB30BAHUSI KOMITBIOTEPHBIX MPOrpaMM JJIs aHAJIM3a
YaCTHBIX CIIy4a€B B3aUMHOTO PACIIOJNIOKEHUSI OKPYKHOCTEHN U MPSIMBIX;



[TproGpecTy OMBIT BHIIOJHEHUS IPOEKTOB.

Bekrtopsr

OBnafeTh BEKTOPHBIM METOJAOM JUIsl PELICHHs 33Jad Ha BBIUYKCICHUE U
J0Ka3aTeIIbCTBO;

[TproGpecTy OMBIT BHITIOTHEHUS TPOESKTOB.

V. Cognepxanue yueOHOro npeamera «I'eomerpusi»

7 —9 kiaccoB

[Ipocreiimume reoMmerpuueckue GUrypsl

Touka, mnpsmas. Ortpe3ok, iayd. Yron. Bugel yrinoB. CMexHble u
BEPTUKAJIBHBIE YIJIbl. bUccekTpuca yria.

Ilepecekaromuecs U napauiesibHble Ipsmble. [lepneHauKysipHbIe IpsMBIE.
[IpuzHakun napauienbHOCTH NOpsAMbIX. CBOMCTBAa MapajuIeNIbHBIX — IPSIMBIX.
[leprieHIUKYIISIp U HAKJIOHHAS K IPSIMOM.

MHOroyroJibHUKH

TpeyroneHuku. Buabl TpeyroapHukoB. Meauana, OuccekTpuca, BbICOTA,
CpenHss JIMHUA TpeyroJibHUKa. [Ipu3Haku paBeHcTBa TpeyrojabHUKOB. CBOWCTBA U
NPU3HAKK PABHOOEAPEHHOrO0 TpeyroibHUKa. CepeauHHBbI MNepreHIuKyJIsp
orpe3ska. CymMa yIJIOB TpEyrojbHHKA. BHEmHWE YIiael TpeyroJbHHKA.
HepaBenctBo TpeyronpHuka. COOTHOIIEHHS MEXAY CTOPOHAMH W yIJaMu
TpeyronbHuka. Teopema [ludaropa.

[Tonobubie TpeyronpHuku. Ilpu3Haku nonoOus TPEyroabHUKOB. TOUYKH
nepeceyeHus: MeauaH, OHCCEKTpUC, BBICOT TPEYrOJbHHMKA, CEPEIMHHBIX
NEPIEHIUKYJIIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OMCCEKTPUCHI TPEYTOJIbHHUKA.
Teopema @aneca. MeTpuueckrue COOTHOLIEHUS B MIPSMOYTOJIBHOM TPEYTOJIbHUKE.
CuHyC, KOCHMHYC, TaHIE€HC, KOTAaHIE€HC OCTpPOro yIjla MpsSMOYTOJBHOTO
TpeyrosbHuka U yriaoB oT 0 go 180. dopmylibl, CBSA3BIBAIOIIME CUHYC, KOCUHYC,
TaHI€HC, KOTAaHI'E€HC OJHOTO M TOro e yria. Pemenue tpeyroapHuKOB. Teopema
CUHYCOB U T€OpEMa KOCHHYCOB.

UYerpipéxyronpauku.  Ilapamnenorpamm.  CBolicTBa W NIPU3HAKHK
napasuieniorpamma. [IpsiMmoyroinbHuk, poMO, KBaapar, UX CBOWCTBA U MPHU3HAKHU.
Tpaneuns. CpeaHsis TUHAS TPaNelUuy U €€ CBOKCTBA.

MHOroyronbHukH. BeITyKilble MHOTOyroJibHUKH. CyMMa yIJIOB BBIITYKJIOTO
MHOI'OyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

Oxpy>XHOCTb U KpyT. ' eoMeTpruyecKkre MocTpoeHus

OKpy>XHOCTb U KpyT. DJIEMEHTBl OKPYXHOCTH M Kpyra. LleHTpanbHble U
BIIMCaHHbIE yrubl. KacarenpHas K OKpPYKHOCTM M €€ CBOWCTBAa. B3amMHOe
pPacnoJIOKEHUE MPSMOM M OKpYKHOCTH. OmnucaHHas W BIMCAaHHAs OKPY>KHOCTH
TPEyroJbHHUKA. BIiMcaHHblE M ONHUCAHHBIE YETBIPEXYIOJBHUKHA, UX CBOWCTBA U
Npu3HaKy. BrimcaHHbIe U ONTMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepenunHblii nepHeHIUKYISAP
oTpe3ka u ouccektpuca yria kak [MT.

['eomeTpuueckne NOCTPOECHUS HUPKYJIEM U JIMHENKOW. OCHOBHBIE 3a1a4X Ha
IIOCTPOECHUE: TOCTPOEHUE YIJVIA, PABHOTO JaHHOMY, IOCTPOEHUE CEPEIMHHOIO
MEPIEHINKYJISIpA JTAHHOTO OTpPE3Ka, IMOCTPOEHUE MPAMON, MPOXOAAIIEN 4Yepes



JAHHYIO TOYKY W MEPIEHIUKYJSPHON NaHHOUN MpSAMOMN, TOCTPOEHUE OUCCEKTPUCHI
nanHoro yria. [loctpoenue TpeyroapHuKa 10 3aaHHbIM 3ieMenTaMm. Meron ['MT
B 3371a4ax Ha IIOCTPOECHUE.

N3mepenne reoMmeTpuuecKiuX BeJIMYuH

JlnuHa otpeska. Paccrosinue mexay IBymsi TOukaMu. PaccrosHue oT TOUku
110 IpsAMOM. PaccTosiHue Mexny napajijiebHbIMU MPSMBIMHU.

[lepumMeTp MHOTOYTOJIbHHKA.

JInHa OKpY>KHOCTH. [[TMHA TyTH OKPYKHOCTH.

I'panycHas mepa yria. BennunHa BOMCAaHHOTO yIuia.

[TonsiTus miiomiaau MHOroyroyibHuka. PapHoBenukue gurypsl. Haxoxaenue
IUIOIIAIA  KBajpaTa, MPsSMOYIOJIbHUKA, Mapajuie]iorpaMma, TpPEyroJIbHUKA,
Tpareuuu.

ITonstne mnomanu kpyra. [lmomane cekropa. OTHOLIEHME IUIOMIANEH
noJ00HBIX (UTyp.

JlekapTOBbIE KOOPAUHATHI HA TIJIOCKOCTH

@opMyna pacCcTOSSHUS MEXIy ABYMs Toukamu. KoopauHaTbl cepeauHbl
oTpe3ka. YpaBHEHHE (UTYphl. YpaBHEHUS OKPYKHOCTH U NPsIMOH. YTJIOBOM
KO3 PUIIMEHT MPAMOH.

Bekrtopsr

[Tousatue BekTopa. Mopaynbs (nauHa) BekTopa. PaBHBIE  BEKTOPBI.
Komnuneapueie BekTopbl. Koopaunatel BekTOpa. CloXKE€HME U BBIYMTAHUE
BEKTOPOB. YMHOKE€HUE BEKTOpa Ha 4yucio. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Kocunyc yria mexay 1ByMsi BEKTOpAMH.

['eomeTpuueckue npeodpazoBaHus

[Tonsitue o mnpeoOpazoBanuu ¢urypsl. JIBwkenue ¢urypsl. Bums
JBIDKEHUS (PUTYpBI: MapauleNIbHBIA MEePEeHOC, OCEeBasi CUMMETpHUS, IEHTpajbHas
cumMMeTpusi, noBopoT. PaBHbie purypsl. 'omoTeTus. [logodue guryp.

DJIEMEHTBI IOTUKU

Onpenenenue. AKCMOMBI U TeopeMbl. JlokazarenbcTBO. J[oka3aTenbsCTBO OT
npotuBHOro. Teopema, oOpaTHas naHHOM. Heobxoanmoe 1 J0CTaTOYHOE YCIOBHS.
YnotpebieHue JIOrH4ecKuX CBSI30K €CJH..., TO ..., TOTJIa U TOJIBKO TOT/a.

7 xnacc:

1. [Ipocreiie reomerpuyeckue purypsl U ux cporictaa (15 )

[Ipocreiimume reomerpuueckue GUrypsl: IpsMas, TOUKa, OTPE30K, JIyd, YTOJL.
[TonsitTue paBeHcTBa reomeTpuyeckux ¢uryp. CpaBHEHHUE OTPE3KOB M YIJIOB.
N3mepenne oTpe3KoB, JUIMHA OTpe3Kka. M3MepeHue yrioB, TpajgycHas Mepa yria.
CMexHbIe U BEpTUKAJIbHBIE YIJIbl, UX CBOMCTBA. [lepnieHAuKyIsipHbIE IPSIMBIE.

OcHoOBHasl 1IeIb — CHUCTEMATU3UPOBATh 3HAHUS YYAIIUXCS O MPOCTEUIINX
reOMeTpUYECKUX (QUTYpax U UX CBOMCTBAX; BBECTH MOHSATHE PABEHCTBA (HUTYD.

B manHOW TeMe BBOIATCA OCHOBHBIE T€OMETPUUYECKUE TOHSATHUS U CBOMCTBA
MPOCTEUIINX TEOMETPUUYECKUX (UTYp HA OCHOBE HAIJISAHBIX TPEICTaBICHUMN
yYaIlluXcsl MyTeM 00O0OIICHUSI OUYEBUIHBIX WJIM M3BECTHBIX U3 Kypca MaTeMaTHKH
1—6 knaccoB reomerpuyeckux (paxtoB. [loHsATHE akCMOMBI HA HAYaJILHOM 3Tarie
oOy4eHHs] HE BBOJUTCS, U CaMU aKCHUOMbI He (OPMYJIUPYIOTCS B SIBHOM BHJIE.
Heobxoanmbie UCXOAHBIE TOJIOKEHHS, HA OCHOBE KOTOPBIX M3Yy4aloTcs CBOMCTBA



reOMETPUYECKUX (PUTYp, IPUBOAATCS B onucareabHoi popme. [IpuHumMnuanbHbmM
MOMEHTOM JJTAHHOW TEMBI SIBJIIETCS] BBEACHUE MTOHATHUS PAaBEHCTBA T€OMETPUYECKUX
buryp Ha OCHOBE HAIIAHOTO TMOHATHS HalokeHus. OmnpenenecHHOE BHUMaHHUE
JOJDKHO YAENATHCA MPAKTUYECKUM IPUIOKEHHUSIM T€OMETPUYECKUX ITOHATHM.

2. Tpeyronpauku (18 4)

TpeyronsHuk. IIpu3Hakyu paBeHCTBa TpEyronbHUKOB. llepneHmukyisp k
npsiMmoi. Meaunanbl, OMCCEKTPUCHI M BBICOTHI TpPEYrojbHUKA. PaBHOOEnpEeHHBIN
TPEYTOJbHUK M €ro CBOWCTBA. 3aJlayd Ha MOCTPOEHHUE C MOMOIIBK IUPKYIS H
JIMHENKHU.

OcHOBHasi 1eJlb — BBECTH IOHATHE TEOPEMBI; BBIPAOOTATh YMEHHUE
JIOKa3bIBaThb PABECHCTBO TPEYIOJIBHUKOB C IIOMOLIBI) H3YYEHHBIX IIPU3HAKOB;
BBECTHU HOBBIU KJIACC 33724 — Ha IIOCTPOEHUE C IOMOLIBIO LIUPKYJIS U TUHEUKH.

[Ipu3Haku paBEHCTBA TPEYrOJIbHUKOB SIBISIFOTCS OCHOBHBIM pabouuM
anmaparoM BcCero Kypca reomerpud. Jloka3zaTenbCTBO OOJBLIEH YacTH TEOpEM
KypCa M TaKKe PEIIeHUE MHOTUX 3a7a4 IIPOBOJUTCS IO CIEIYIOLIEH CXeMe: TTOUCK
PaBHBIX TPEYTOJBHUKOB — OOOCHOBAaHHME HMX PABEHCTBA C MOMOILBIO KAKOTO-TO
IIpU3HAaKa — CJIEACTBHUS, BBITEKAIOIIME W3 PABEHCTBA TPEYTOJbHUKOB.
[IppuMeHeHNE NPU3HAKOB PABEHCTBA TPEYTOJBHUKOB IPU PEHICHWH 3a0a4 JAeT
BO3MOKHOCTh TIOCTENIEHHO HAKAIUIMBAaTh ONBIT IPOBEICHHUS JOKa3aTEIbHBIX
paccyxaeHui. Ha HayansHOM »JTame W3ydeHUsT M NPUMEHEHHS IPU3HAKOB
pPaBEHCTBA TPEYTOJbHUKOB II€JI€CO00PAa3HO HUCIOJIb30BaTh 33Jauyd C TOTOBBIMU
4epTeKAMMU.

3. [TapannensHbie npsimble. Cymma yriioB TpeyroyibHuka (16 1)

IIpu3Haku nNapaIeNIbHOCTH MPSAMBIX. AKCHOMA NapajUIeNIbHBIX MPSMBIX.
CBolicTBa napasuleIbHbIX NMPSMBIX.

OcHOBHasl 1leb — BBECTH OJHO W3 BAXKHEWMINIMX IOHATHA — TIOHSTHUE
napajyiebHbIX MPSMBIX; JaThb T[EpBOE MpeJcTaBieHne o0 akcuoMax W
aKCMOMAaTUYECKOM METOJIE B TEOMETPUH; BBECTH AKCHOMY ITapajlICNIbHBIX MTPSAMBIX.

[Ipr3Haku W CBOMCTBA MApPAJUIENBHBIX IPSAMBIX, CBA3AHHBIE C YIJAMHU,
00pa30BaHHBIMU MPHU MEPECEUECHUHU JBYX MPAMBIX CEKYIIEH (HaKpecT JexalluMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIMPOKO HMCHOJB3YIOTCS B JajlbHEMIIEM
IpU U3YYEHUH YETBIPEXYTOJIbHUKOB, MOJOOHBIX TPEYTOJIbHUKOB, MPH pPELICHUU
3a/1a4, a TaKKe B Kypce CTEpPEOMETPHH.

4, OxpyXHOCTb U KpyT. ['eoMeTpuueckue nocrpoeHus (15 1)

CymMma yriioB TpeyrosnbHuKa. COOTHOIIEHHE MEXIYy CTOPOHAMH M YIJIAMU
TpeyrojabHuKa. HepaBeHCTBO TpeyrosibHUKA. [IpsAMOyrosibHbIE TPEYTOJIBHUKH, UX
CBOIWCTBA M NPHU3HAKKA paBEeHCTBA. PaccTrosHue OT TOukM 110 mpsiMou. PaccrosiHue
MEXIy IapajulesIbHbIMU IpsAMbIMH. llocTpoeHne TpeyroiapHuMKa IO TpeEM
DIIEMEHTAaM.

OcHOBHas 1eb — PACCMOTPETh HOBBIE MHTEPECHBIE U BAKHBIE CBOWMCTBA
TPEYTOJIBbHUKOB.

B nmanHOM Teme 0Ka3bIBaeTCs OJHA U3 BAXKHEUIIUX TEOPEM F'€OMETPUU —
TeopeMa O CyMMe YIJIOB TpeyrojibHuka. OHa TMO3BOJSET JaTh KiacCU(pUKALUIO
TPEYTOJIbHUKOB MO yriam (OCTPOYTOJbHBIN, MPSIMOYTOJbHBIN, TYNOYTOJIbHBIN), a



TaK)K€ YCTaHOBHUTHh HEKOTOPBIC CBOWCTBA M MPU3HAKH PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.

[TonsiTHe pacCTOSHHS MEXKAYy MapaUIeTbHBIMU TPSIMBIMA BBOJHWTCS Ha
OCHOBE JTOKa3aHHOW MPEIBAPUTEIHHO TEOPEMBI O TOM, YTO BCE TOUKH KaXKIOW U3
JIBYX TapaJJICIBbHBIX MPSIMBIX PAaBHOYAAJICHBI OT APYTOH MPSMON. DTO TOHSATHE
UTPaeT BAKHYIO POJIb, B YACTHOCTHU MCITOJIB3YETCs B 337ja4aX Ha MTOCTPOCHUE.

[Ipn pemienun 3agad Ha NOCTPOEHHUE B 7 KIIAcCe CIEIYyeT OIPAHUYUTHCS
TOJIBKO BBITIOJITHCHHEM M OTIMCAaHUEM ITOCTPOCHHUS UCKOMOU (hUTYphl. B OTIeIbHBIX
ClIy4asX MOJXKHO TIPOBECTH YCTHO aHajdu3 W JOKAa3aTelIbCTBO, a DJCMEHTBI
WCCJICIOBAHMS JIOJDKHBI TPUCYTCTBOBAaTh JIHINL TOTJA, KOTJa 3TO OrOBOPEHO
YCIIOBHEM 3a/1aYH.

5. O06o001IeHre 1 cucTeMaTu3alus 3HaHui yyanuxcs (3 4)

OcHoBHas 1enb. [loBTOpUTH, 3akpenuTh U O00OOHIUTH OCHOBHBIE 3YH,
IIOJTyYEHHBIE B 7 KJ1acce.

8 KJacc:
1. YeTblpeXyroJbHUKH (22 1)
MHOrOyroinbHUK,  BBIIYKIBIM ~ MHOTOYTOJIBHHK,  YE€ThIPEXYTIOJbHUK.

[Tapamnenorpamm, ero cBoicTBa u npusHaku. Tpaneuud. [IpsmMoyroasHuk, pomo,
KBaJpaT, MX CBOWCTBA. lleHTpasibHbIE W BHHCAHHBIE YIJbl. BrucanHele u
ONMCAHHBIE YETHIPEXYTOJbHUKN OceBas v IEHTPaJIbHAsi CHMMETPHH.

OcHoBHas 11€JIb — HM3YYUTh HanOoJiee BaXKHBIC BUIBI YETHIPEXYTOJILHUKOB
— TMapajuieyiorpamMm, MpsSMOYTOJIBHUK, poOMO, KBajpar, Tpameluuio; aaTh
npenacTaBiieHue o Gurypax, 00J1aJarorX 0CEBOM WU IIEHTPATLHON CUMMETPHEH.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEMBbI M PEIICHUS MHOTHUX
3a7a4 IMPOBOJATCS C IOMOILBI0 IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IO3TOMY
MOJIE3HO UX MOBTOPUTH B HAYaJle U3yUYEHUS TEMBI.

2. [Tono6ue TpeyroabHUKOB (16 )

[TonoGHbIe TPEYTOJIBHUKHU. Teopema Paneca. Teopema 0
MPONOPIMOHANIBHBIX OTpe3Kax. [Ipu3Haku momodus TpeyroinbHUKOB. [Ilpumenenue
noxo0us K [OKa3aTelbCTBY TEOPEM M pelleHHo 3anad. CBolicTBa MequaHsl,
OMCCEKTPUCHI TPEYTOJIbHUKA, IEPECEKAIOIINXCS XOPA, KacaTeIbHON U CEKyILEN

OcHOBHasi 1elb — BBECTU IMOHATHE MOJOOHBIX TpPEYTrOJIbHHUKOB,
paccMOTpPETh MPU3HAKU 000U TPEYTOJAbHUKOB U UX IPUMEHEHHUS.

Onpenenenve TMOAOOHBIX TPEYTOJIBHUKOB JaeTcs HE Ha OCHOBE
npeobpazoBaHusl MOAOOUS, a Yepe3 PABEHCTBO YIVIOB U MPOMOPLHOHAIBHOCTh
CXOJCTBEHHBIX CTOPOH.

[Ipu3naku 1momodus TPEYroJbHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOPEMBbI
00 OTHOILIEHUU TUIOHIAAe TPEyTroIbHUKOB, UMEIOIIUX IO PABHOMY YIIIy.

Ha ocHoBe mnpu3HaKoB NOA0OMS [IOKA3bIBAETCS YTBEPKIECHUE O TOUKE
NepecevyeHns MeAuaH TPEyrojbHUKa, a TakkKe JBa YTBEPKIEHUA O
MNPOMOPIMOHANIBHBIX ~ OTpe3Kax B NPSIMOYTOJIbHOM TpeyroybHuke. Jlaetcs
IPEJCTaBICHUE O METO/E MTO00MS B 33/1a4aX Ha IOCTPOEHUE.

3. Pemenue npsiMoyrojibHbIX TPEYroibHUKOB (14 )



Mertprueckue COOTHOLIEHUS B NPSMOYTOJBHOM TpEyrojibHuKe. Teopema
[Tudaropa. Tpuronomerpudekue (GyHKIUM OCTPOTO VIJIa MPSIMOYTOIHHOTO
TpEyTroJbHUKA. PellleHrne npsiMOyToIbHBIX TPEYTOJILHUKOB.

OcHoBHas 11€/1b: BBOJSATCS SJIEMEHTHI TPUTOHOMETPUHU — CHHYC, KOCUHYC U
TAHT€HC OCTPOro yTJia MPsIMOYTOJIBLHOTO TPEYTrOJIbHUKA U CBOMCTBA, BhIpaXKalollue
METPUUYECKUE COOTHOIICHUSI B MPSMOYTOJbHOM TPEYTrOJIbHUKE U COOTHOIICHUS
MEXIy CTOPOHAMH W 3HAYCHHSIMU TPUTOHOMETPUYECKMX  (YHKIOHA B
NPSIMOYTOJIBHOM TPEYTOJbHUKE. 3alUCh U BBIBOJ TPUTOHOMETPUUECKUX (HOpMYII,
BBIPKAIONIMX CBSA3b MEX]Yy TPUTOHOMETPUYECKUMHU (YHKUIUSIMH OJHOTO U TOTO
K€ OCTPOTrO yrjia, 3HaUeHUN CUHYyCa, KOCUHYCA, TAHT€HCA U KOTaHI€Hca ISl YTIIOB
30°, 45°, 60°, a Takke BBEJCHHE OCHOBHOI'O TPUTOHOMETPUYECKOTO TOXKIECTBA.
[IpuMeHEHNE BCETO U3yUYEHHOTO K PEUICHUIO MPSMOYTOJIbHBIX TPEYTOJIBHUKOB U K
PELICHHUIO 33]1a4.

4, Muoroyronbpauku. [Lnomaas Muoroyroibauka (10 4)

[ToHsTHS MHOTOYTOJIBHUKA, PABHOBEJIMKUX MHOTOYTOJBHUKOB U IUIOIIAAU
MHOroyroyibHuKa. [lnomaan npsiMoyroibHuKa, mapajiieaorpaMMa, TpeyTroabHUKa,
Tparneuuu.

OcHOBHasl LEeNb — PACIIMPUTh U YINIyOUTh MOJY4YEHHbIE B 5-6 Kiaccax
MPEACTABICHUS ydaluXcsi 00 M3MEPEHUM M BBIYUCICHUU IUIOMIAJEH; BBIBECTH
dbopmysbl  MUIOIIAZEH MPSAMOYTOJIbHUKA, TMapajiesiorpaMma, TpeyTroJbHUKA,
Tparneun. ONruchIBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTBI; BBIMYKJIbIE U HEBBITYKIIbIC
MHOTOYTOJIBHUKU. M300pakaTh U HAXOAUTh Ha PUCYHKaX MHOTOYTOJBHUK U €r0
AJIEMEHTHI; MHOTOYIOJIbBHUK, BIHCAHHBII B OKPYKHOCTb, U MHOTOYTOJIbHUK,
OMMCAHHBIA OKOJIO OKPYKHOCTH. BbIBOA (OpMyJ Il BBIYMCICHHS TUIOMIAICH
NpsIMOYTOJIbHUKA, MapajuieliorpaMMa, TPEYTroJdbHUKA, TPANEeui OCHOBBIBAETCS Ha
JIBYX OCHOBHBIX CBOWCTBax IUIONIAAECH, KOTOpPbIE NPUHUMAIOTCA HCXOAS U3
HarJISiAHBIX  MPENCTAaBICHUM, a Takxke Ha ¢Gopmylie IUIOMAaM KBaJpara,
000OCHOBaHME KOTOpPOM HE  ABISETCS  OOsA3aTENbHBIM ISl y4YallUMXCS.
Jloka3aTenbCTBO TEOPEMbl O CYMME YTJIOB BBIMYKJIOTO M-yTOJbHUKA, IJIOIIAJN
NPSIMOYTOJIbHUKA, TUIOMIAAN TPEYTrojbHUKA W IUIomanu Tpaneuuu. [IpuMenenue
M3YUYCHHBIX OMPEICIICHUM, TeopeM U (POpMyIT K pelIeHUO 3a/1a4.

5. [ToBTOpenue. Pemenue 3amau (6 1)

OcHoBHas wnenb. IloBTOpUTH, 3akpenuTh U 0000UMTH OCHOBHBIE 3YH,
MOJTyYEHHBIE B 8 KJlacce.

9 knacc

| .Pemienne TpeyroibHUKOB 16 yacos

Cunyc, KOCUHYC , TaHT€HC U KoTaHreHc yria ot 0 1o 180; Teopema cCUHYCOB,
TeopeMa KOCHHYCOB; PpEIIEHHWE TPEYrOJbHUKOB; (OPMYINIBI Il BBIYKCICHUS
IJIOIIA/IA TPEYTOJbHHKA.

2. IIpaBusbHBIE MHOTOYTOJIBHUKH 8 YacCOB.

[IpaBunbHBIE MHOTOYIOJIBHUKM M HX CBOWCTBA; /[lIMHA OKpPY>KHOCTH;
IJIOIAb KpyTa.

3./lexkapTOBBI KOOpAMHATHI Ha MJIOCKOCTH 11 "acos



PaccTosiHne Mexay TOUKaMM C 3aJaHHBIMU KOOpPAMHATAMHU; KOOPJIUHATHI
CepenHbl OTpe3Ka; ypaBHEHHE (UTYPBI, ypaBHEHHE OKpPYKHOCTH; YypaBHEHHE
IPSIMOM; YTI0BON KO3 PHUITUEHT MPSIMOH.

4.Bektopsl. 12 gacos.

[lonsiTe BeKTOpa; KOOPIWHATHI BEKTOPA; CJIOXKEHHE U BBIYUTAHUE
BEKTOPOB; YMHOXKEHHE BEKTOpA Ha YUCIIO; CKATSIPHOE MPOU3BEIACHIE BEKTOPOB.

5.I'eomerpuyeckue npeodpazoBanus 13 dacos

JIBukeHue (mepemelieHrue) (QUrypbl; MapaiesbHbI NEPEHOC; OceBas M
LEHTpajIbHasi CAMMETPHS; IOBOPOT; TOMOTETHS; oj1o0ue Gpuryp.

6. IloBTOpenue u cucremarusanus yaeOHOTo MaTepuana. 8 4acos.



VI. TemaTnueckoe IIIaHUPOBAHUE.

HOYpO‘-IHOC IIJIAHUPOBAHUC 110 TCOMCTPHUU B 7 kmacce

Ne
ok |Cognepxanue . Kon-Bo
yP P OcHoBHBIE BUABI yueOHOI nesrensHocT (YY)
a (pa3nenbl, TEMbI) 4acoB
I'naa I. Ilpocteiiimme reomeTpuueckue GUrypsl U ux cBoicTna (15 yacos)
Touku u npsiMbIe 1
npuMepbl reoMeTpudeckux ¢uryp. OmuchiBaTh TOYKY, MPSIMYIO,
Touxu 1 mpsMBIC OTpe30K, 1y, yron. OmnpenenaeHus: paBHBIX OTPE3KOB, CepeauHbl|l
o OTpE3Ka, PACCTOSHUS MEXIY [BYMS TOYKAMH, JOTOJHHUTEIbHBIX
TpE3KH €ro iHa JTyuyed, pa3BEPHYTOrO yria, PaBHBIX YIJIOB, OMCCEKTPHUCHI YTIia, 1
CMEXKHBIX W BEPTUKAIBHBIX YIJIOB, IEPECEKAIOMIMXCS MPAMBIX
OTtpesku ero mmMHa P Y ’ P = P !
MEPIEHIUKYIJISIPHBIX ~ NPSIMBIX, MEPIECHIUKYJSIpa, HAKIOHHOM,
OTpesKkH ero AMHa pacCcTosHMs OT TOYKHM [0 IPAMOM; CBOMCTBA: PAaCIIOIOKEHU|]
TOYEK Ha MPSIMOM, U3MEPEHUsI OTPE3KOB M YIJIOB, CMEXHBIX U
Jlyu. Yrom. M3smepeHue yrios BEPTUKAIBHBIX YIJIOB, MNEPIEHIUKYIAPHBIX MPAMBIX; OCHOBHOE|]
CBOMCTBO TmpaAmoi. KnaccuduumpoBaTh yIibl. TEOPEMBI O
JIyu. Yron. U3mepenue yrion P (up LY P 1
MEepPeCeKarommXcsl  IPSMBIX, O  CBOWCTBAX CMEXHBIX U
TTy4. Yrom. V3Mepenue yrios BEPTHKAIbHBIX  yIJIOB, O €/IHCTBEHHOCTH MPSIMOM, 1
NEPHEHANKYJIIPHON aHHOW (Cllydail, KOrJa TOYKa JIKHUT Ha
CMEXHbIE U BEPTHKAIILHBIE YTIbI JNaHHOW mpsimoil). HaxoauTe nnuHYy OTpe3ka, IpaayCHYI0 MEpPY 1
yria, UCHOJB3ys CBOWCTBa MX wu3MepeHuid. M3o0paxars c
CMexHBbIE M BEpTUKAIBHBIC YTJIbI MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB I€OMETPUYECKUE (DHUIYDBI:|1
OTPE30K, JIy4, Yroia, CMEKHbIE ¢ BEpPTUKAIbHBIE  VYIJIbI,
CMexHBIC M BEPTHKATBHBIC YTITbI NEePIEHANKYIIPHBIE TPSIMbIE, OTPE3KH M Jydd. I[losiCHSITH, 4TO|1
TaKO€ aKCOMa, OTIPEIETICHUE.
[TeprieHaUKyISIPHBIEC IPSIMBIE 1




AKCHOMBI 1
[loBropenne © cUCTEMaTU3aLMs  Y4EOHOro 1
MaTepHaJIa.
KontponmpHas pabora Ne 1 mo  Teme
«IIpocrelie reomeTpudyeckue (GUTYpPHl U HUX 1
CBOWCTBA »
['naga II. Tpeyroasuuku (18 yacoB)
PaBHble TpeyronbHMKH. Beicora, MeauaHa,| moHSATHS «paBHbIC (GUTYPBD. [IpUBOAMTE NPUMEPHl PaBHBIX 1
OMCCEeKTpHUca TPEyTroJbHUKA buryp. HaxoauTh Ha PUCYHKaX PaBHOCTOPOHHHE,
PaBubie TpeyronpHuku. BricoTa, MeauaHa,|paBHOOEIpPEHHBIE, IPsIMOYTOJIBHEIE, OCTPOYTOJIBHBIC, |
OMCCEeKTpHUca TPEYroJibHUKA TyHOYTOJIbHBIE TPEYTOJIbHUKU u 170'¢
IlepBelii ¥  BTOpOM NpU3HAKKH  paBeHCTBa|2NMEeMEHTHL. KilaccmuuupoBaTh TPEYTOJBHMKH II0 CTOPOHAM 1
TPEYTOJIbHUKOB U yTJIaM. OCTPOYTOJIBHOTO, TYHOYTOJIBHOTO, MPSMOYTOJBHOTO,
[lepBelii M BTOpOM TNPHU3HAKKM  PABEHCTBA|PABHOOEIPEHHOIO, PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO 1
TPEYrOJILHUKOB TPEYTrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIMAHbl TPEYTOJIbHUKA;
[lepBelii ¥ BTOPOHl TPH3HAKH paBEHCTBA|PABHBIX TPEYTONBHHUKOB; CCPEIMHHOIO IEPICHANKYJISpa OTPE3Ka; 1
TPEYTONBHUKOB nepuMeTpa TPEYrOJIbHUKA; CBOMCTBA: paBHOOEIPEHHOTO
IlepBbrii  m  BTOpOW mHpu3HaKK  paBeHCTBa|TPCYTOIBHHUKA, —  CCPCIMHHOTO IEPICHANKYJIApa  OTPE3Ka, 1
TPEYTOIBHUKOB OCHOBHOI'O CBOWCTBA pABEHCTBA TPEYTOJIbHUKOB; IPU3HAKU:
IlepBelii ® BTOpPOW TpH3HAKUM paBeHcTBa|PABCHCTBA TPEYTOJIEHHUKOB, paBHOOEIPEHHOTO 1
TPEyTOILHIKOB TpeyroibHHUKa. JlOKa3plBaTh TEOPEMBI: O  E€AMHCTBEHHOCTH
PaBHOGEPEHHBIN TPEYTOIBHIK 1 €I0 CBOHCTBA MIPSAMOMU, nevpneHz[HKvynﬂpHoﬁ JIAHHOIA (CITydYaid, KOT/ia TO4Ka JICKHUT|q
PABHOGEPCHHEIA TPEyTONbHIK A CT0 CEORCTBA BHE JIaHHOM NpPSAMOI1); TpU MPU3HAKA PABEHCTBA TPEYTOILHUKOB; |
— — MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX
PaBHOOEIpeHHBIN TPEYTOJIBHUK U €r0 CBOMCTBA CePEIHHHOTO HepICHINKYIApa, PABHOGEPEHHOTO all
PaBHOOCIPEHHBII TPSYTOIBHHK H €T0 CBOWCTBA PaBHOCTOPOHHETO  TPEYTOJHHHUKOB. 4To Takoe Teopema,|l
ITpusnaku paBHOOEIPEHHOTO TPEYTOJILHUKA OIUCHIBATh CTPYKTYpPY TeopeMbl. OOBSACHATH, Kakyto Teopemy|l
[Ipu3Haku paBHOOEIPEHHOTO TPEYTOIHHUKA HA3bIBAIOT OOpaTHOM JaHHOW, B UéM 3aKIIOYAeTCsl METOJ 1
JI0OKa3aTrelbCcTBa  OT  NpOTHBHOro. IlpuBoauTe  mpuMepsl
Tperui npu3HaK paBeHCTBA TPEYTOJIbHUKOB WCIOJIB30BaHUs 3TOr0 MeToAa. Pemarh 3a7auv Ha BblYMCIEeHHUE 1|1
Tperunii npu3HaK paBEHCTBA TPEYTOJIbHUKOB JIOKa3aTeNbCTBO. 1




TPEYTOJIHHUKA

Teopembl 1
[loBropenne © cUCTEMATU3aLMs  Yy4eOHOro 1
MaTepHaIIa.
KoHtposbHas padota Ne 2 mo Teme:| Haydutbcst mpuMeHsITh MPUOOPETEHHBIC 3HAHMSI, YMEHHSI, HABBIKH, 1
«TpeyronbHukm» B KOHKPETHOU JEATEIBHOCTH.
['naga II1.ITapannensHbie npsimbie. CyMMa yIIoB TpeyroyibHUKA (16 1)
[TapanienpHble psMbIE Pacno3naBaTh Ha yeprexax napajieibHble npsmMble. M300paxars|l
[IpH3HAKY IaPaLICIBHOCTH IIPSIMBIX C IIOMOUIBIO JIMHENKH U YTOJIbHUKA [TapaJlICIbHBIC NIPSMBIE. 1
TIpU3HAKY APALIETHHOCTH TPAMBIX OHI/ICBIBUaT(Ii) YIJIbl, 00pa30BaHHbIE TIPU TIEPECEUCHHUH [IBYX MPSIMBIX (1
» cexyuieil. @opMyIHpOBaTh ONPENEICHUS: NapaJIEIbHBIX IPSIMBIX
CBoiicTBa nmapajuiebHbIX MPSMBIX yim PMYJHp pea P P 11
. PACCTOSIHUSL MEXAY MapajuieIbHbIMU NPSIMbIMU, BHEIIHETO YIJIa
CBoiicTBa napajuleIbHbBIX MPSMBIX , 1
- TPEYroJIbHUKA, TUIIOTEHY3bl U KaTeTa;
CBOHCTBA NapajIeNbHbIX MPSIMbIX CBOICTBA: Napa/UIe/bHBIX NPSMBIX; YIVIOB, OOPa30BAHHBIX MpH|L
CyMmMa yIiioB TpEyTroJbHHUKA TIEpECEYEHNH TAPAJUIENbHBIX MNPAMBIX CEKyIIeH; cyMmbl yrios|l
CyMMa yTJI0B TpEeyroJbpHUKa TPEYrOJIbHUKA; BHEIIHEr0 yIJla TPEyroJdbHUKA; COOTHOIICHMI|1
CyMMa YIJIOB TPeyroJbHUKA MEXJy CTOPOHAMH M YIVIAMH TPEYTrOJbHHKA; IMPSIMOYIOJIBHOIO|]
CyMMa yIITOB TpeyrombHHKa TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO MapalieIbHbIX MPSIMBIX; 1
» IIPU3HAKKU: [ApaJUIEJIbHBIX IPSMBIX, PAaBEHCTBA MNPSAMOYTOJIbHBIX
[IpsiMOYTOJIbHBIN TPEYTOJBbHUK 1
— TPEYTOJIbBHUKOB.
[IpAMOYTONBHBIH TPeyroIbHUK JIOKa3HIBATH: TEOPEMBI O CBOMCTBAX TMAPALIENBHBIX TPAMBIX, 0|+
CBoiicTBa NIPSIMOYTOJILHOIO TPEYTOJIbHUKA CyMMe YIJOB TpPEyroNbHHWKA, HEPAaBEHCTBO TPEYTOJbHHKA,|l
CBoiicTBa NPSMOYTOJIBHOTO TPEYTrOJbHUKA TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB TPEYrOJIbHHKA, TeOpeMbl 0|1
CBOMCTBax IPSIMOYTOJIBHOTO TPEYrOJIbHHKA, IIPU3HAKU
napajieIbHbIX PSIMBIX, paBEHCTBA IPSIMOYTOJIBHBIX
[loBropenre u cucTeMaTU3alUUs  Yy4eOHOTro
TPEYTOJIBbHUKOB. 1
Marepuaa.
Pemate 3a/1aun Ha BBIUMCIIEHUE U 10KA3ATEIBCTBO.
CyMma yrioB TPEYTrOJIbHUKAY.
Kontponbnas pabora Ne 3  mo Teme
HayuuTbcs npuMeHsATh NpUOOpETEHHbIE 3HAHUS, YMEHUS, HABBIKH,
«ITapannensuble  npsmble.  CyMma  yIJoB 1

B KOHKPETHOU JESITEIBHOCTH.




['eomerpuyeckoe Mecto ToueKk. OKpYyX HOCTb U

HO}ICH}ITL, 4TO TaAKOC 3ajJada Ha IIOCTPOCHHEC, I'COMETPHUYCCKOC

1
KpYT. Mecto Touek (I'MT). [IpuBoauts npumepsl [ MT.
I'eomerpuueckoe Mecto Touek. OkpykHOCTh M|M300pakaTb Ha pPHCYHKAax OKPYXKHOCTb U €€ DJIEMEHTBHI; 1
KpYT. KacaTelIbHyl0 K OKPYXXHOCTH; OKPY>XKHOCTb, BIIHCAHHYIO B
HekoTopble CBOMCTBAa OKpYHOCTH. KacarenpHas |TPEYTOJIbHUK, M OKPYKHOCTh, OMCAHHYIO OKOJIO Hero. OnuchiBaTh 1
K OKPY’>KHOCTH. B3aMMHOC PACITIOJIOKCHUC OKPYKHOCTHU U HpﬂMOfI. )
Hexoropsie cBolicTBa okpykHOCTU. KacarenbHas ®opMyJIMpOBaTL  ONPENEIEHUA:  OKPYXKHOCTH, Kpyra, uX 1
K OKPY>KHOCTH. AJIEMEHTOB; KacaTEJIbHOU K OKPYKHOCTH; OKPY>KHOCTH, OITUCAHHOU
Hexoropsie cBolicTBa okpyxHOCTU. KacarenpHas|OKOJI0 TPEYTOJIBHNKA, OKPYKHOCTH, BIIMCAHHON B TPCYTOJIbHUK, 1
K OKPY/KHOCTH. CBOMCTBA: CEpEeIMHHOTO MNepreHaukyisipa kak ' MT; Ouccektpuchl
OmucanHass W BOHCaHHas  okpyxsocru|YTIa Kak I'MT; kacaTenbHOH K OKPYKHOCTH; IMaMeTpa U XOpJIbI;
TpeyroJbHHUKA TOYKH I[IEPECEUYECHUs] CEPEAVMHHBIX MEPIEHIUKYISAPOB CTOPOH 1
OmicanHas U BIHCAHHAL oKkpykHocTH |TPEYTOTBHUKA;  TOUKM  TepeceHueHus OMCCEKTpUC  YTJIOB
: 1
TPEYroJIbHHUKA TPEYroJibHUKA, 3
Onucannas U BIOUCaHHAas okpy>kHocTy [[IPU3HAKI KacaTCIbHON. 1
TpeyroNLHHNKA Jloka3pIBaTh: TEOPEMBI O CEPEAMHHOM NEPIECHAUKYIAPE U
3a7144H Ha [IOCTPOCHHE ouccektpuce yria kak ['MT; o cBoilicTBax KacaTelbHOW; 00 1
OKPYXHOCTH, BIOUCAHHONW B TPEYTrOJbHHUK, OMUCAHHOM OKOJIO
3asaun Ha MOCTPOCHUE . 1
TPEYTrOJIbHUKA; MPU3HAKUA KaCATEIbHOM.
3as1a4M Ha OCTPOCHNE PelaTh OCHOBHBIE 3a7a4i Ha TOCTPOECHHE: MOCTPOEHHE yria,|l
Metoa reoMeTprUYecKHX MECT TOYCK B 3a[a4aX|paBHOro aHHOMY; MOCTPOEHHE CEPEJMHHOIO MHepreHauKyIspa 1
Ha NOCTPOCHNE JIAHHOTO OTPE3Ka; TMOCTPOCHUE NPSAMOHM, MPOXOISUICH dYepe3
MeTon reoMeTpUUCCKUX MECT TOYEK B 33/1a4aX|JaHHYI0 TOYKY M  IEPHEHIUKYJIAPHONM  JAHHOM  NPSIMOM; 1
Ha [IOCTPOCHUE MOCTPOEHUE  OMCCEKTPUCHl  JAHHOTO  YIVIa;  IOCTPOCHHUE
TPEYTrOJbHUKA MO JIBYM CTOPOHAaM W YIJy MEXAYy HHUMH; IO
CTOPOHE M JBYM NpPWJIEKAIIUM K HeW yriam. Pemiate 3agaum Ha
MeTon reoMeTpuuecKMX MECT TOYEK B 3ajadax
noctpoenue mertogom ['MT. 1
Ha MMOCTPOCHUE
CTpouTh TPEyTroJbHUK MO TPEM CTOPOHAM.
PemaTe 3371241 Ha BEIYMCIIEHHE, 10KA3aTEIbCTBO U MMOCTPOCHHUE.
[loBropenne wu cuctematuzauus y4yeOHOro|OO0oOmWUTh NMPUOOPETEHHbIE 3HAHUSA, HABBIKM M YMEHHUS MO TeMe 1

MarepHaia.

«CucTembl JIMHEVHBIX YPABHEHUM C IBYMS] IEPEMEHHBIMID).




Kontponbnas pabora Ne 4 no  Tteme|Hayuuthbcs mpuMeHSTh NpUOOPETEHHBIC 3HAHMS, YMEHHUS, HABBIKH,
«Oxpy)kHOCTH U Kpyr. ['eomeTpuueckrie|B KOHKPETHOM JACSTEIbHOCTH. 1
TTOCTPOSHUSD)
YnpaxxHEHHUA 1JIs OBTOPEHHS Kypca 7 K1acca  |O6o61mMTs NpuoOpeTeHHbIE 3HAHKS, HABBIKM U yMEHHs 3a 7 KJIacc. 1
VYrpaxHeHus A MOBTOpeHUst Kypcea 7 kiacca  |HayduThbest mpuMeHsITh NpUOOPETEHHbIC 3HAHMS, YMEHUS, HaBbIKH, |1
Utorosas KOHTponbHas paboTa Ne5 B KOHKPETHOH JCATEIEHOCTH. 1
[ToypouHOe nIaHUpPOBAaHKE 110 TEOMETPHUH B 8 Kitacce
Ne
ok |Conepxanue Kon-Bo

Yp Acp Conepxanue

a (pa3nenbl, TEMBbI) 4acoB

['maBa [.YetbipexyronpHuku. (22 vaca)
quI’Ip?Xymm’HHK 1 Cr0 SNCMCHTBI YETBIPEXYTOJILHUK. AIIEMEHTBI YEeTHIPEXYTOJIbHUKA. 1
HeThIpEXyroNbHUK H €r0 JIIEMEHTbI BBIITYKJIBIE U HEBBITYKJIbIE YeTBIPEXYToNbHHIKH. | L
ITapanyenorpamm. CBoficTBa MapajuiesiorpaMma HAXOIHTh HA PUCYHKAX YETHIPEXYTOIBHUKH PA3HBIX BHIOB h|l
[Tapamnenorpamm. CBoiicTBa Mapaiesorpamma MX  DJIEMEHTBI.ONpPEACIICHHS: apajuiesiorpaMma,  BbICOTHI|1
[Ipu3Haku nmapasnienorpaMma napajjiesiorpaMma; HpsMOYrojibHUKa, pomba, KBajaparta;|l
TIpu3HaKu MapajuIenorpaMma CPEIHEH JIMHUK TPEYTOJILHUKA; TPANELUH, BBICOTHI TPANELHH, ||

HEell JTMHUU TpAIelHH; IIeH BHOTO yTJIa OKPYXHOCTH
TIpAMOY TONBHUK CpelHen panenuy; IEHTPATBHOTO YIila OKPYKHOCTH, o
BIIMCAHHOTO yTJla OKPYXHOCTH, BIHCAHHOTO W OMHCAHHOTO
[IpssMOyTOJIEHUK . _ 1
YETBIPEXYTOJIbHUKA,;

Pom6 CBOWMCTBA: MapajuiejiorpaMma,  IOPSMOYTOJIbHHKA,  poMOa, 1
Pom6 KBajpaTa, CpeJlHMX JIMHUH TpeyroipbHUKAa U Tpameuuu,|l
KBazgpar BIIMCAHHOTI'O yria, BIIMCAHHOTO 148 onucanHoro|l
KonTposbHas pabora No 1 o TEME: [UEThIPEXYTOJIbHUKA, 1
«YeThIpeXyrobHUKNY NpU3HAKKW: TMapajuieiorpaMMa, MpSIMOYTOJbHUKA, poMoOa,
Cpennsist TMHUS TPEYTOJbHUKA BIIMCAHHOTO u OTICaHHOTO YeTBIPEXYTOJIbHUKA. |1
Tpaneuus Jloka3pIBaTh: TEOPEMBI O CYMME YTJIOB YETBIPEXYTOJBHUKA, O[]
Tparerus rpajlyCHON Mepe BIUCAHHOTO YIiia, O CBOWCTBAaX M NPU3HAKAX|q




Tpaneuus napajjiesiorpaMma, npsiMOyroJibHUKa, poMOa, BIMCAHHOTO M (]
Tpanemus ONMCAHHOTO YEThIPEXYTOJIbHUKA. § 1
[IpuMeHsTh U3ydYeHHBIE OMPENIECNICHHs, CBOMCTBA U MPU3HAKHU
[{eHTpaNbHbIEC ¥ BOMCAHHBIE YTJIbI 1
K PELICHMIO 3a/1a4
[{eHTpaJIbHbIC ¥ BOMCAHHBIE YTJIbI 1
BrucaHHbBIE U ONIMCAaHHBIC YETBIPEXYTOJbHUKH 1
BrmcaHHbIE U OIMCAaHHbBIEC YETBIPEXYTOJIbHUKH 1
KontponbHas pabora Ne 2 mo teme: «CpoiictBa M|HayuuThCcsi NpUMEHSTh NPHOOPETEHHBbIE 3HAHMS, yMEHWUS, 1
MPU3HAKH YETHIPEXYTOJIHbHUKOBY HAaBBIKH, B KOHKPETHOM AESATEIbHOCTH.
I'napa Il . [Togo6ue TpeyronpbHUKOB. (16 YacoB)
Teopema @aneca. Teopema 0 NPONOPLIMOHATIBHBIX 1
OTpe3Kax
Teopema @aneca. Teopema 0 NOPONOPLUOHATBHBIX 1
OTpe3Kax
Teopema @aneca. Teopema 0 NOPONOPLUOHATBHBIX
oTpesKax OTpeIeJICHUE MOI00HBIX TPEYTOJIBHUKOB; |1
CBOKCTBA: MEJINaH TPEYTOJIbHHUKA, OMCCEKTPUCHI
Teopema @aneca. Teopema 0 HNPONOPLMOHATIBHBIX .
TPEYTOJbHUKA,  TMEPECEKaIoIIMXCs  XOpA,  KacaTrelbHOW |1
OTpe3Kax -
U CEKYILEH;
Teopema @aneca. Teopema 0 HNPONOPLMOHATIBHBIX
PU3HAKH MTO00Us TPEYTOJIBbHUKOB. |1
OTpe3Kax
T P D T JlokasbiBaTh:TeOpembl: Daiieca, 0 MIPOIMOPLIUOHAIBHBIX
copema  foajieca.  1copeMa O NPOMOPHMOHAIBHBIX|rhesyax, o cBolcTBAX MeMaH TPEyroNbHUKA, OHCCEKTPHCHI|1
OHTp eggax TPEYTOJIbHUKA;

OIOOHBIC TPEYTONLHUKH CBOMCTBA: MePeceKaloMMXCsl XOp/l, KacaTebHOM M ceKylueil;|
HGpBBH/I IMPHU3HAK HOI[O6I/IH TPCYT'OJIbHUKOB IIPU3HAKH HOI[O6I/I5[ TPEYTOJNbHUKOB. 1
[TepBrIit mpu3HaK MOA00US TPEYTOJILHUKOB [IpuMeHsATh U3ydYeHHBIC OMPEIEIICHHs, CBOMCTBA W MpPU3HAKH |1
[TepBeIit mpu3HaK OA00US TPEYTOJILHUKOB K pCIICHUIO 3a1a4 1
[TepBbIil npr3HaK MOA0OUS TPEYTOJIbHUKOB 1
[TepBrIit mpu3HaAK OO0 TPEYTOJILHUKOB 1
Btopoii u TpeTuii npusHaku Moa00us TPEYTroJIbHUKOB 1
Bropoii u TpeTuil npusHaku moao0usi TpeyroJbHUKOB 1




BTtopoii u TpeTuit mpuzHaku 1nojgoous TpeyroJabHUKOB 1
Kontponbnas pabora Ne 3 mo teme: «Ilogobue HayunTecs mpuMeHsAT, TpHOOpETEHHBbIC 3HAHUS, YMEHUS, 1
TPEYTOJIBHUKOBY HAaBBIKY, B KOHKPETHOM JEATEIBHOCTH.
['nagpa III.Pemenue npssMOyTOIBHBIX TPEYToJIbHUKOB. (14 yacoB)
Merpuueckue COOTHOIICHUS B IIPSAMOYTOJIbHOM | DOpMyJIMpOBaTh: 1
TPEYTOJIbHUKE ONpPENEIICHUS: CUHYCa, KOCHUHYCa, TAaHIEHCa, KOTaHIeHCa
Teopema IIudaropa OCTpOTo yria IIPSAMOYTOJIBHOTO TPEYTOJBHUKA; |1
Teopema ITudaropa CBOMCTBA: BBIPAXKAIOIIME METPUYECKHME COOTHOLICHUS B 1
IPAMOYTOJIBHOM TPEYTOJIBHUKE W COOTHOLICHUS MEXAY
Teopema [udaropa CTOPOHAMH U 3HAYCHHSIMM TPUTOHOMETPUYCCKHX (DYHKLHMH B|q
Teopema Iataropa MIPSIMOYTOJIBHOM TPEYTOJIbHHKE. |4
3anuchIBaTh TPUTOHOMETPUYECKUE (POPMYJIbI, BBIpAKAIOLIUE
Teopema IIudaropa CBA3b MEXAY TPUTOHOMETPHUUECKUMHU (YHKLUHUSIMH OJHOTO U 1
Konrponsnast pabora Ne 4 mno teme  «Teopema|rore xKe OCTpPOTO yria.|q
Iucaropay Pemars npsiMmoyronpHbIe TPEYTrOJIbHUKMU.
Tpuronomerpuyeckne  QYHKIUH — OCTPOTO  YIJIA|[[oka3bIBATH: 1
HIPAMOYTOJIBHOI'O TPCYT'OJIbHHUKA TEOPEMY O METPUUYECKUX COOTHOLICHUSX B NPSMOYTOJIBHOM
TpI/IFOHOMeTpI/IIIGCKI/Ie (bYHKI_[I/II/I OoCTpoOro yria TPEYTOJILHUKE, TEOpEMY HH(l)aropa; 1
NPAMOYTOJIBHOI'O TPEYTOJIbHUKA dbopMysbl,  CBSI3BIBAIOIIME CHUHYC, KOCHHYC, TaHIEHC,
Tpuronomerpuueckue GyHKIMH ~ OCTPOrO0  yIia|KOTaHTE€HC  OJHOIO M TOIO0  Ke OCTporo  yria.|q
IIPSIMOYTOJIBHOT'O TPEYIOJIbHUKA BpIBOIUTE OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO W
Pemenune npsMOyroabHBIX TPEYTOJIbHUKOB 3Ha4YEHUsl CHHYCa, KOCHHYCa, TaHIeHCa M KOTaHreHca |l
Pelenye npsMOYTOJIbHEIX TPEYTOILHUKOB yrios 30°, 45°, 60°. 1
PelleHHe IPAMOYTOIBHBIX TPEYTOIbHUKOB [IpuMeHATh U3yUeHHBIE ONPECICHUS, TEOPEMBI U POPMYIIBI K
pPELICHHUIO 3a]1a4
Koutponbhnas pabora Ne 5 mo teme  «Pemenue Hayuutbcsi mpuMeHSTb NpHOOpPETEHHbIC 3HAHMS, yMEHUS, 1
PSIMOYTOJIBHBIX TPEYTOJIbBHUKOB) HAaBBIKH, B KOHKPETHOM ESITEIbHOCTH.
I'naBa IV.Muoroyronsauku. [Tnomaas maoroyronbauka. (10 yacos)
MHOroyroyJbHUKH [losicHATh, 4YTO  Takoe  IUIOHIAJAb  MHOTOYTOJbHHKA. |1




[Tonsitue oy |OnucbiBaTh MHOTOYTOJIBHUK, €0 3JIEMEHTHI; BBINYKJbIE U
MHOTOYTOJIbHUKA. HEBBITYKJIbIC MHOTOYTOJILHUKH. |1
[1nomaas OpsIMOYrobHUKA N300paxkaTh U HAXOAUTH HA PUCYHKAX MHOTOYTOJIbHUK U €ro
[Tnomane napanienorpaMma AJIEMEHTBI; MHOTOYTOJIbHUK, BIUCAHHBIA B OKPYXHOCTbh, H|1
Il0Ma/Ips napaienorpaMmma MHOTOYTOJIbHUK, OTNMCaHHBIN OKOJIO OKPY’KHOCTH. ||
[1nomans TpeyrojibHUKa DopuymHpoBaTE: 1
ONPENICJICHNS: BOHUCAHHOTO M ONHCAHHOTO MHOTOYTOJIbHUKA,
[Imomans TpeyronbHUKa 1
MJI0ILAI1 MHOTOYTOJIbHUKA, PABHOBEJIMKHUX
[Tnomans Tpanenuu MHOTOYT'OJIbHUKOB; 1
ILomaap Tpanenun OCHOBHBIC CBOMCTBA ILIOMIAAHN MHOT'OYTOJIbHUKA. 1
[Tnomans Tpanenuu Jloka3pIBaTh: TEOPEMBI O CYMME YIJIOB BBIIYKJIOIO n-
YTOJIbHHKA, IO/ NPSMOYTOJIbHUKA, IJI0ILAIN
TPEYTOJbHUKA, TUIOMIAINA TPANICLIUH. 1
[IpuMeHATh U3yUeHHBIE ONPEICICHHUS, TEOPEMBI U (POPMYIIBI K
pELICHHUIO 3a]1a4
KonTtponpHas pabora Ne 6 o teMe | HayuuTbcs NpUMEHATh NPUOOPETEHHBbIE 3HAHUSA, YMEHUA, 1
«MHOTOYTOJLHUKIY HAaBBIKH, B KOHKPETHOM AESTEILHOCTH.
[ToBTOpEeHUe U cuctemaTuzaius yueoHoro marepuaia. (6 4.)
VYrpaxHeHus AJid MIOBTOPEHUsI Kypca § Kiacca O600UUTh PUOOPETEHHBIE 3HAHUS, HAaBBIKKM U yMeHud 3a 8|1
YnpaxHeHus 115 TIOBTOPEHUS Kypca 8 Kiacca Kjacc. 1
VTIpakHeHHs /Ui TOBTOPEH s Kypea 8 KiIacca Hayuutbcs HPUMEHATH MPHOOPETCHHBIC 3HAHMS, YMCHUS,|q
HaBBIKU, B KOHKPETHOM JESATEILHOCTH.
YnpaxHeHus 115 TOBTOPEHUS Kypca 8 Kiacca 1
VYrnpaxkHeHus AJis1 HOBTOPEHHS Kypca 8 Kiacca 1
HtoroBast KOHTpoJbHas paboTa Ne7 1
[ToypouHoe niaHMpOBaHKE 1O TeOMETPUH B 9 Kitacce
No
ok |Coxnepxxanue Kou-Bo
Yp Acp Conepxanue
a (pa3nensbl, TEMBbI) 4acoB

['naBa 1. Pemenue tpeyroiabHukoB. (16 )




CI/IHYC, KOCHMHYC, TaHI'CHC M KOTAaHI'CHC YyIJla OT

0° mo 180° 1

CuHyC, KOCUHYC, TaHT€HC M KOTAaHIE€HC yTjia OT 1

0° mo 180°

Teopema KOCHHYCOB 1

TeopeMa KOCHHYCOB OTPENIENIEHHS: CHHYCa, KOCHHYCA, TAHICHCA, KOTAHTEHCA YIia|q
oT 0° 1o 180°;CBOMCTBO CBA3M JJIMH JWArOHAJIE W CTOPOH

Teopema kocHHyCOB napajuiesorpamma. 1

Teopema CHHYCOB OCHOBHOE  TPUIOHOMETPHYECKOE  TOMIECTBO. Brraucnsts 1
3HAYEHUE TPUTOHOMETPUUYECKOW (PYHKIMM yTJia MO 3HAYCHUIO

Teopema cuHyCOB ONHOM M3 €ro 3aJaHHbIX (QYHKIUI. TEOPEMBI: CHHYCOB,|]
KOCHHYCOB, CJIEJICTBUSI U3 T€OPEMbl KOCHUHYCOB U CHUHYCOB, O

Teopema curycos MJI0ILAU OTNMCAHHOTO MHOTOyroibHHUKa. |1

Pemnrenye TpeyroasHUKOB dbopMyJIbI 1Sl HAXO0XKICHUS TUIOIIA TPEYTOJIbHUKA, PAJNYCOB 1
BIICAHHOM M OMMCAHHON OKPY>KHOCTEUN TPEYroJIbHUKA.

Pemenne TpeyroibHUKOB [IpuMeHSATH U3yYEHHbIE OIPEAEIEH s, TEOPEMBI U GOpMYJIbI K|1

Penienne TpeyrobHUKOB PCILICHUIO 3a/1a4 1

DopMyIIbI JUISt HaXO0XICHUS IJI0ILAIA 1

TPEYTOJbHUKA

DopMyIIbI TUISt HaXO0XJICHUS 101U 1

TPEYTOJbHUKA

DopMyIIbI JUISt HaXO0XICHUS IJI0ILAIA 1

TPEYTOJbHUKA

DopMyIbI JUISt HaXO0XICHUS IJI0ILAIA 1

TPEYTOJbHUKA

KontponwsHas pabora Ne 1 mo Teme «PemieHue npuMeHsATh TNPUOOPETCHHBIC 3HAHUS, YMEHMs, HABBIKU, B 1

TPEYTOJbHUKOB) KOHKPETHOM ESITEIbHOCTH.

['naBa II . [IpaBuiibHBIE MHOTOYTOJIBHUKU. (8 4acoB)
IIpaBuibHE MEOTOYTOLHUKY H HX CBOHCTEA YTO TaKoe IEHTP W IEHTPAJIbHBI yrox mpaBuibHOro|l
[TIpaBunbHBIE MHOTOYTOJIBHUKH U KX CBOWCTBA MHOTOYTOMIbHHKA, CeKTOp 1 CCrMCEHT Kpyra.|q




KOOpPAMWHATEI Ha IJIOCKOCTH

[IpaBrIIbHBIE MHOTOYTOJIBHUKHU U UX CBOMCTBA ONIPENEIICHUE IPABUIILHOTO MHOT'OYTOJIbHHUKA; | {
= CBOICTBA IIPaBUIIBHOTO MHOT'OYT'OJIBHUKA. CBOMCTBA
lpaBuibHbIC MHOTOYTONLHHUKM M HX CBOHCTBA MPaBUIIbHBIX MHOTOYTOJIbHUKOB. bopMy bl mmnsl| 1
Jnuna okpyxHocTH. [Inomane kpyra OKDYXHOCTH, IUIOM[AAX Kpyra. OpMyIsl [UIMHBI [IYTH, 1
WIoUIaau CceKkTopa, (GOpMyINbl Ui HaXOXJIEHUS paJNyCOB
JAmHa oxpyxHOCTH. I1nomans kpyra BIINCAHHOM W  OINHWCAHHOM  OKPYKHOCTEM  IPaBHIIBHOIO|1
JnuHa okpyxHoctu. [Lnomans kpyra MHOTOYTOJIbHHKA. .
CTpouTh C NOMOUIBIO LHUPKYJIS W JMHEHKH TPABHIIbHBIE
TPEYTOJIbHUK, YETBIPEXYTOJIbHUK, HIECTUYTOJIbHHK. 1
[IpuMeHsTh U3yUYEHHBbIE ONpEAENICHUs, TEOPEMBI U (POPMYIIBI K
PELICHUIO 3a/1a4
KontponbsHas pabora Ne 2 o teme: «lIpaBunbHbie HayunTbess MpuMEHATh  NPUOOPETEHHBbIC 3HAHUS, yMEHUS, 1
MHOTOYTOJIbHUKH HAaBBIKH, B KOHKPETHOM JESATEIBHOCTH.
I'naga III./lekapToBbl KOOpAMHATHI Ha TIOCKOCTH. (11 yacoB)
Paccrosinue Mexay AByMS TOUKAMH C 3aJaHHBIMU 1
koopauHataMu. KoopninHatel cepeinHbl oTpe3ka  |OnuchiBaTh OIPSIMOYTOJIBHYIO CUCTEMY KOOpJIMHAT.
PaccrosiHre MEKIy ABYMs TOYKAMM C 3aJaHHBIMH| ONIPEETICHNE  ypaBHEHHs  (UIYypbl, HEOoOXOAMMOE H 1
KoopauHatamMu. KoOpAMHATHI CEpEMHbBI OTPE3Ka |AOCTATOYHOE YCIOBHS IMAPAJUIENbHOCTH  JIBYX  IPSIMBIX.
Paccrosaue MEXIY ABYMs TOYKaMHU C 3aJaHHbIMH JOKAa3bIBATh q)OpMYJIBI pacCTodHrusA MCEKAY IABYMA TOYKAMMU, 1
KoopaunHataMu. KoopauHatel cepeiiHbl OTpe3Ka |KOOpAUHAT CCPCANHBI OTPC3Ka.
YpaBHeHue Gurypsl. YpaBHeHHE OKPYKHOCTHU ypaBHEHHE OKPYXHOCTH, OOIlee ypaBHEHHE MpPSIMOH,|]
YpaBaenue burypol. YpaBHEHUE OKPYKHOCTH YPaBHECHHUE NPSIMOiA C YTIOBBIM KO HUIIUCHTOM. 1
YpasHenne Gurypsl. YpaBHEHHE OKPYKHOCTH Jloka3pIBaTh HEOOXOIUMOE " JOCTaTOYHOE yciosue|,
NapajuieIbHOCTH JIBYX MPSMBbIX.
YpaBHEHHE IPAMOH [IpUMEHATh H3yUeHHbIC OMpECIeHHs, TeopeMbl 1 Gopmyibl k|1
ypaBHeHI/IC HpHMOﬁ pELICHUIO 3a1a4 1
Yrnoso# koahduLreHT npsMon 1
YrnoBo# korhHUIHEHT PSIMOi 1
KontponbHas padora Ne 3 no teme: «lekapTOBbl| IPUMEHATh  NPUOOPETEHHbIE 3HAHMS, YMEHUS, HABBIKU, B 1

KOHKPETHOM AEATEIbHOCTH.




I'maBa I'V.Bekropsl. (12 yacoB)

ITonsiTe BEeKTOpa

[ToHsiTHE BEKTOpA

KoopnHatel BeKTopa

CnoxeHue 1 BEIUUTAHUE BCKTOPOB

CnoxxeHne U BEIYUTAHUE BCKTOPOB

YMHOXEHHE BCKTOpPAa Ha 9YUCJIO

YMHOXEHUE BCKTOpPAa Ha 9YHUCJIO

YMHOXEHHE BEKTOPa HA YHCIIO

CKEUI}IpHOC IIPOU3BCACHUC BCKTOPOB

CKEUI}IpHOC ITPOU3BCACHHUC BCKTOPOB

CKEUI}IpHOC ITPOU3BCACHHUC BCKTOPOB

ITOHATHS BEKTOPHBIX M CKAJSIPHBIX BeIW4YuH. MumrocTpupoBaTh
IIOHATHE BEKTODA. Onpenenenus: MOIyJIs BEKTOPA,
KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAMHAT
BEKTODA, CYMMBI BEKTOPOB, pa3HOCTH BEKTOPOB,
MPOTUBOMOJIOKHBIX BEKTOPOB, YMHOYKEHHUSI BEKTOpA HA YHCIIO,
CKQJISIPHOTO MIPOU3BEACHUS BEKTOPOB;
CBOWCTBA: PaBHBIX BEKTOPOB, KOOPAMHAT PAaBHBIX BEKTOPOB,
CJIO’KEHHUSI BEKTOpPOB, KOOPAMHAT BEKTOpPAa CYMMBbI U BEKTOpa
pPa3sHOCTM  JIBYX  BEKTOPOB, KOJUIMHEAPHBIX  BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YHCIO, CKAIIPHOIO IPOU3BEICHUSA
JIBYX BEKTOPOB, MEPIECHINKYJSIPHBIX BEKTOPOB. TEOPEMBI: O
HaxO0XJCHUU KOOPAMHAT BEKTOpPA, O KOOPAMHATAX CyMMBI U
Pa3HOCTU BEKTOPOB, 00 YCJIOBUM KOJUIMHEAPHOCTH JBYX
BEKTOPOB, O HAXOXXIEHUH CKAIPHOIO TNPOU3BEICHUS IBYX
BEKTOPOB, 00 YCJIOBUU MEPIIECHIUKYJISIPHOCTH.
HaxomuTe KocuHYC yriia MeXay IByMsI BEKTOPAMH.

[HE N U I NI

Kontponphas pabora Ne 4 no Teme: «Bektopen [IpuMeHATh U3yUueHHBIE OMpEEICHHs, TEOPEMbI U (HOPMYJIIBI K 1
pENIeHUIO 3a/1a4.
I'naBa V.I'eomerpuueckue npeodbpazoBanus. (13 yacon)
HBrxeHne (mepemenieHune) urypsL. [TprBoauTE MPEMEpPHI TPeoOpa3oBaHus GUTYP. 1
IapasuienbHbII IEPEHOC OmnuceiBaTh npeoOpa3zoBanust GUTyp: MapaviedbHbIN MEPEeHoC,
HBrxenne (mepemenienue) (buryper.jocepas cuMMeTpus, IIEHTpaTbHAS ~CHMMETDHS, IOBOPOT,|q
[TapajutesIbHBIN TEPEHOC TOMOTETHS, noaooue.
JIBuxeHue (mepemMereHue) (GUrypsL. |GopMyIHPOBATE: 1
[TapannenbHbIN IEPEHOC OIPENICIICHUS: IBUKECHUS; PaBHBIX dburyp; TOYECK,
JIBrkenue (mepemereHue) (Gurypbl. |CHMMETPHYHBIX OTHOCHUTEJILHO TIPSIMOW; TOYEK, |y
[TapaienpHbIN TEpEeHOC CUMMETPUYHBIX OTHOCHTEIIBHO TOYKH; (DUTYPBI, UMEIOIICH OCh
OceBas u ieHTpanbHast cumMmMeTpuu. [loBopoT CHUMMETPHH; (PUTYDPBI, UMEIOIIEH HEHTP CUMMETPUH; MTOZOOHBIX | {
buryp; CBOWCTBA: ABMKEHUS, IMapaUICIbHOTO TIEPEHOCa,
OceBai 1 ueHTpaEHas cuMMeTpHH. TloBopoT OCEBOHl CHMMETPHH, LEHTPAIbHOI CHUMMETPUM, IOBOpPOTa,|l




OceBas u ueHtpanbHas cummerpun. [ToBopot

OceBag u neHTpaibHas cummerpun. [ToBopot

['omoterus. [lonobue dpuryp

['omoretus. [logobue puryp

["omoteTus. [lomobue Guryp

["omoteTus. [lomobue Guryp

KontponeHas pabora Ne 5 mno  Teme:
«I"eomeTpuueckue npeodpa3oBaHUsD)

TOMOTETHH. Jloka3pIBaTh TEOPEMBI: 0 CBOICTBax
[apajuleIbHOTO MEPEHOCA, OCEBOM CUMMETpPUH, LEHTPaJIbHOU
CUMMETPHUH, IOBOPOTA, TOMOTETUH, 00 OTHOLIEHUH IJIOMIAAEH
MOJA00HBIX TPEYTOJIbHUKOB. [IpuMeHsATh N3y4YeHHbIE
oTIpe/ieNICHus], TEOPEMBI i (POPMYJIBI K PEIICHUIO 33124

[HR [N U W W W

[ToBTOpEHUE U cucTeMaTu3alys yueoOHoro matepuana. (8 4.)

YHpa)KHeHI/IH AJIS1 IIOBTOPCHUA KypCa 9 knacca

YnpaxHeHus 11 TOBTOPEHUs Kypca 9 kiacca

YnpaxHeHus 11 IOBTOPEHUs Kypca 9 kiacca

O600UUTE NPUOOPETEHHBIE 3HAHUS, HABBIKM M YMEHUs 32 9

YnpaxHeHus 11 TIOBTOPEHUs Kypca 9 kiacca

KJI1accC.

VYnpaxxHeHus AJisi HOBTOPEHHS Kypca 9 kiacca

Hayuutbcsi nmpuMeHATh NpUOOpPETEHHBbIE 3HAHMS, YMEHUS,
HAaBBIKH, B KOHKPETHOM ESATEIBHOCTH.

VYrnpaxxHeHus AJisi HOBTOPEHHS Kypca 9 kiacca

YnpaxHeHus 1j1sl TOBTOPEHUs Kypca 9kiiacca

Hrorosas KoHTposibHAs paboTa Neb

e

(IR IS WIS TN

II1. IInanupyemsble pe3ynbTaThl 00ydeHHsI TeOMETPUH B 7-9 Kilaccax

['eomerpuyeckue purypol
BbINyCKHUK HAYyUUTCA:

* M0JIB30BATHCS SA3BIKOM T'€OMETPUH JIJISI ONTMCAHUS IPEIMETOB OKPYIKAKOIIEr0 MUPA U KX B3aUMHOT'O PACTIOJIOKEHNS;
* pacrmo3HaBaTh ¥ U300paxaTh Ha YepTeKaxX U PUCYHKaX reOMEeTpUYecKre GUrypsl U UX KOHQUTYpaLUK;

* KJIacCU(PUIMPOBATh FTeOMETpUUecKue QUrypsl;




* HAXOJUTh 3HAYCHHS [JIMH JIMHEHHBIX DJIEMEHTOB (PUTYp M WX OTHOIIEHUS, TpaaycHyr mepy yrioB oT 0° mo 180°, mpumensis
OTIpe/ICTICHNUs, CBOMCTBA M TpPH3HAKW (UTYp W HMX DJIEMEHTOB, OTHOIICHHUS (GUTYyp (paBeHCTBO, MOJA00ME, CHUMMETPHH, TOBOPOT,
napasuieIbHBIA IEPEHOC);

* OIIEPUPOBATH C HAYATHLHBIMU MOHITHSAMH TPUTOHOMETPHH U BBITIOIHSITH SJIEMEHTAPHBIC OTepaIiiy HaJl GYHKIIMSIMH YTIIOB;

* IOKa3bIBaTh TCOPEMBI,

* permaTh 3a/ladyu Ha JJOKa3aTelIbCTBO, OMUPASICh HA M3YUYEHHBIC CBOMCTBA (UTYP M OTHOIICHWUN MEXKIy HUMHU U MPUMEHSSI U3yYCHHBIC
METO/bI JJOKA3aTeIbCTB;

* peraTh HECJIOKHBIC 33/1a4M Ha TTIOCTPOSHHUE, MPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHHMS C TIOMOIIIBIO ITUPKYJIS ¥ IMHEHKH;

* pemaTh IPOCTEHIITNE TUIAHUMETPUIECKUE 3a/1a9l B TIPOCTPAHCTBE.

BBITTyCKHHUK TIOJTy9HUT BO3MOKHOCTb:

* OBJIQJICTh METOJAMHU PEIICHUs 3aJa4 Ha BBIUMUCICHHUS M JIOKA3aTelIbCTBa: METOJOM OT MPOTHBHOTO, METOJOM TOJI00MS, METOJAOM
nepebopa BapHaHTOB U METOJOM F€OMETPUUECKUX MECT TOUEK;

* MPUOOPECTH ONBIT MPUMEHEHUS aNreOpandeckoro M TPUTOHOMETPUYECKOro ammapara W HWJed JBWKEHUS TpPU PEIICHUU
r€OMETPUYECKUX 33]1aY;

* OBJIQJICTh TPAJAUIIMOHHON CXEMOM pelieHusi 3a7ad Ha TMOCTPOCHHE C TIOMOINBI0 IUPKYJS M JIMHEWKHU: aHallu3, MOCTPOCHHE,
JI0KA3aTeJIbCTBO U UCCIICIOBAHUE;

* HAYYUTHCS PEIIaTh 33/1a4M Ha TOCTPOECHUE METOI0M F€OMETPUYECKOTO MECTa TOUEK U METOJIOM MO100us;

* MPUOOPECTH OTBIT UCCIICTOBAHNS CBOMCTB TUIAHUMETPUUYECKUX (DUTYP C TTIOMOIIBI0 KOMITBIOTEPHBIX TTPOTPAMM;

* MPUOOPECTH OTIBIT BHITIOJIHEHUS IPOCKTOB.

N3mepenne reoMeTpuIecKiX BeTNIruH

BBITTyCKHHUK HAyYHUTCS:

* CTIOJB30BaTh CBOWCTBA WM3MEPEHMs JIMH, TUIOMIAJCH W YIJIOB TMPH PEIICHWH 3aJad Ha HaxXOXXIECHWE JIMHBI OTpe3Ka, JIHMHBI
OKPY)KHOCTH, JIJTAHBI TyTH OKPY>KHOCTH, TPAAyCHON MEpPHI yTJa;

* BBIYUCJIIATH TUIOMIAAN TPEYTOIBHUKOB, TPSIMOYTOJILHUKOB, MapauIeIorPaMMOB, Tparelyii, KPyroB U CEKTOPOB;

* BBIYUCJISTH JJIMHY OKPYXKHOCTH, IJTMHY TyTU OKPY>KHOCTH;

* BBIYUCJISTH JUIUHBI JIMHEHHBIX AJIEMEHTOB (PUTYP M MX YIJIbI, UCTIONB3Ysl (POPMYIIBI IJIMHBI OKPYXKHOCTH M JITUHBI IyTH OKPY>KHOCTH,
dbopmysl mIomasnei Ghuryp;

* pemmaTh 3a7a4d Ha JI0Ka3aTeIbCTBO C MCIOIB30BaHUEM (DOPMYIT JJIMHBI OKPY>KHOCTH U JITMHBI AYTH OKPY>KHOCTH, (POpMyIT TUIOIAACH
uryp;

* pemaTh MPaKTHYECKHUE 3aJ1a4M, CBSI3aHHBIC C HAXOXKICHUEM T'e€OMETPUYCCKUX BEIUYHH (MCIOIB3Ys MPH HEOOXOIUMOCTH CIIPAaBOYHHKH
1 TEXHUYECKHUE CPEJICTBA).

BBITyCKHHUK TIOJTyYUT BO3MOKHOCTh HAYUNUTHCS



* BBIYUCIIATH TUIOMIAAN (PUTYpP, COCTABIEHHBIX M3 JIBYX WM 0oJiee MPSIMOYTOJIbHUKOB, MapajielorpaMMOB, TPEYrOJbHUKOB, Kpyra u
CEKTOpa;

* BBIYHCIISITH IUIOIIA I MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOIIEHUSI PABHOBEJIIMKOCTH U PAaBHOCOCTABIICHHOCTH;

* IPUMEHATHh AJIreOpanyecKuii U TPUTOHOMETPUUECKUI ammapar U WUJed ABWIKEHUS MPHU PEIICHUM 337a4 Ha BBIYMCIICHHE IUIONIa/Ieh
MHOTOYTOJIbHUKOB.

Koopannatet

BpinyckHUK Hay4uuTCA:

* BBIYUCIATH JUIMHY OTPE3Ka [0 KOOPJAUHATAM €T0 KOHIIOB; BEIYUCIIATh KOOPAUHATHI CEPEAUHBI OTPE3KA;

* UCIIOJIb30BATh KOOPAWHATHBIN METOJT JJIsI U3YUYEHHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.

BpInyCKHUK TOTYyYHUT BO3MOKHOCTD:

* OBJIAJICTh KOOPJAUHATHBIM METOJIOM PEILICHUS 3a/1a4 HAa BBIYMCIICHUS U JOKA3aTENbCTBO

* MPUOOPECTH ONBIT UCTIOIB30BAHUS KOMIIBIOTEPHBIX MPOTpaMM JIJIi aHaju3a 4YaCTHBIX CIy4aeB B3aMMHOTO PACIOIO0KEHUS
OKPYXHOCTEH U IPSAMBIX;

* MPUOOPECTH OIBIT BHIMOJIHEHUSI MPOCKTOB HAa TeMy «IIpuMeHeHne KOOpAMHATHOTO METO/a MPU PEUICHUU 3a/ady Ha BBIUYUCICHUS U
JI0KA3aTEIbCTBAY.

Bekropsl

BrinyckHUK Hay4uuTCs:

* ONIEPUPOBATH C BEKTOPAMU: HAXOAUTH CYMMY MU Pa3HOCTh ABYX BEKTOPOB, 3aJlaHHBIX N€OMETPUYECKH, HAXOJIUTh BEKTOP, PABHBIN
MPOM3BEICHUIO 33ITAHHOTO BEKTOPA HA YUCJIO;

* HAXOJIUTh JIJII BEKTOPOB, 3aJaHHBIX KOOPJMHATAMU: JUIMHY BEKTOpa, KOOPAMHATHI CYMMbl M Pa3HOCTH JABYX U 0o0jiee BEKTOPOB,
KOOpDAMHATHI TPOU3BEACHUS BEKTOpa HA YHUCJIO, MPUMEHSS MpU HEOOXOAUMOCTH COYETATEIbHBIN, MEPEeMECTUTEIbHbIN U
pacnpeaenuTENbHbIN 3aKOHBI;

* BBIYUCIIATH CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTh YTOJI MEXKAY BEKTOPaMHU, YCTAHABIUBATH NEPIEHANKYISPHOCTD MPSMBbIX.
BpInyCKHUK NTOITYyUYUT BO3MOKHOCTD:

* OBJIQJICTh BEKTOPHBIM METOJIOM JUJIsl PELICHU 3a/1a4 HAa BBIYMCIICHUS U JOKA3aTEIbCTBA;

* MPUOOPECTH OTBIT BHITIOJIHEHUS IPOCKTOB.



		2023-04-28T13:20:28+0400
	Иванова Ольга Владимировна
	мною рассмотрен этот документ




